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Abstract 
Overall Aim: to implement and evaluate a tailored best-practice multifaceted implementation 
strategy (intervention) for the effective uptake of a validated evidence-based physiotherapy 
protocol for the management of patients in a surgical intensive care unit (ICU) in the Western 
Cape, South Africa (SA). 
 
Method: A phased, multipronged design. Phase 1 (survey): described i) the profile of the public 
sector physiotherapists and their department organisation and structure and ii) the profile and 
current practices of the public ICU physiotherapists and ICU organisation and structure in 
which they work. Phase 2 (systematic review): identified best-practice implementation 
strategies for the effective uptake of evidence-based clinical practice guidelines (CPGs) and 
protocols. Phase 3a) Nominal Group Technique (NGT): tailored the implementation strategies 
to the targeted physiotherapists; and b) controlled before and after (CBA) trial: implemented 
and evaluated the intervention for the uptake of the ICU physiotherapy protocol in a surgical 
ICU. 
 
Results: The physiotherapy survey received a 70% (n=46/66) response. 429 young, early-
career physiotherapists with mainly Bachelor degrees, in production (‘junior’) level posts, in 
departments organised and structured on a departmental model with a hierarchal ranking of 
posts and physiotherapy to hospital bed ratio of 1:69 was identified. The ICU physiotherapy 
survey received a 34% (n=58/170) response. ICU physiotherapists had no ICU post-graduate 
training, 1-5years of ICU work experience, ICU services and practices that varied. Education, 
audit and feedback, reminders, support, multidisciplinary implementation team and plan, 
communication and case discussion including telemedicine strategies were identified. 
Multifaceted implementation strategies are four times more effective (OR: 4.07, 95%CI: 2.93-
5.65; p<0.00001, I=89%) than single strategies in improving process of care measures in the 
ICU. The tailored intervention included an educational handbook, workshop series, grand 
rounds/bedside teaching sessions and reminders (pocket cards and posters). 1509 patients were 
included in the 16month CBA trial analysis. Experimental Unit A had a higher TISS-28unit day 
score [2.3units, p=0.004] in the implementation phase compared to the baseline (pre-
implementation phase) in Unit A and all phases in control Unit B. Time to first physiotherapy 
contact after ICU admission in the implementation phase was longer [adj. OR 1.2, 95%CI:1-
1.4, p=0.02] in Unit A than the pre-implementation phase and pre-and implementation phase in 
Unit B. There was no change in time to first physiotherapy [adj. OR 0.9, 95%CI:0.7-1.1, 
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p=0.19] and first nurse [adj. OR 1, 95%CI: 0.7-1.6, p=0.84] mobilisation into a chair after ICU 
admission and time to physiotherapy post-extubation [adj. OR 1, 95%CI: 0.9-1.2, p=0.83] in 
the implementation phase regardless of unit and phase. Patients in unit A were more likely to 
receive the physiotherapy process of care than patients in unit B at baseline. There was no 
difference in hospital mortality [adj. OR 1.1, 95%CI: 0.6 - 2, p = 0.78], ICU mortality [adj. OR 
1.22, 95%CI: 0.59 -  2.52, p=0.59], intubation [adj. OR 1.1, 95%CI: 0.8 - 1.5, p=0.68] nor 
proportion of failed extubations [adj. OR 1.2, 95%CI: 0.8 – 2, p=0.39] in the implementation 
phase between Unit A and B. 
 
Conclusion: A tailored best-practice multifaceted implementation strategy and implementation 
fidelity alone did not facilitate effective uptake of and adherence to the protocol. ICU 
physiotherapy profile, organisation and structure and practice variation, high baseline process 
of care adoption rates, healthcare professional behaviour, attitude, knowledge and self-efficacy 
influenced protocol adherence. The use of a framework to guide ICU implementation initiatives 
and contextualize the implementation process in a resource limited setting is supported. 
 
Keywords: controlled before and after trial, implementation, intensive care, physiotherapy, 
tailoring, South Africa 
Word Count: 556 words including abstract headings. 
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Opsomming 
Oorhoofse doelwit: Implementering en evalueering van 'n pasgemaakte, beste-praktyk, 
veelvlakkige implementeringstrategie (intervensie) vir die effektiewe opname van 'n 
gevalideerde bewysgebaseerde fisioterapieprotokol vir die bestuur van pasiënte in 'n chirurgiese 
intensiewe sorgeenheid (ICU) in die Wes-Kaap, Suid Afrika (SA). 
 
Metode: 'N Fase, veelvoudige ontwerp. Fase 1 (opname): beskryf i) die profiel van die 
openbare sektor fisioterapeute en hul departement organisasie en struktuur en ii) die profiel en 
huidige praktyke van die openbare ICU fisioterapeute en ICU organisasie en struktuur waarin 
hulle werk. Fase 2 (sistematiese oorsig): bestepraktyk implementeringstrategieë vir die 
effektiewe opname van bewysgebaseerde kliniese praktyk riglyne (GPG's) en protokolle was 
geïdentifiseer. Fase 3a) Nominale Groeptegniek (NGT): Die implementeringstrategieë vir die 
geteikende fisioterapeute is aangepas; en b) beheer voor en na (CBA) verhoor: die intervensie 
vir die opname van die intensiewe sorg fisioterapie protokol in 'n chirurgiese intensiewe 
sorgeenheid was geïmplementeer en geëvalueer. 
 
Resultate: Die fisioterapie opname vraelys het 'n 70% (n = 46/66) reaksie ontvang. 429 jong, 
vroeë loopbaanfisioterapeute met hoofsaaklik Baccalaureusgrade, in produksie ('junior') 
vlakposte, in afdelings georganiseer en gestruktureer op 'n departementele model met 'n 
hiërargiese rangorde van poste en fisioterapie tot hospitaalbedverhouding van 1:69, is 
geïdentifiseer. Die intensiewe sorgeenheid fisioterapie opname vraelys het 'n 34% (n = 58/170) 
reaksie ontvang. Intensiewe sorgeenheid fisioterapeute het geen intensiewe sorg nagraadse 
opleiding gehad nie, 1-5jaar van intensiewe sorg werkservaring, intensiewe sorgeenheid dienste 
en praktyke wat wissel. Onderwys, oudit en terugvoer, herinnerings, ondersteuning, multi-
dissiplinêre implementeringspan en plan, kommunikasie en gevallestudie, insluitend 
telemedisynstrategieë, is geïdentifiseer. Veelvlakkige implementeringstrategieë is vier keer 
meer effektief (OR: 4.07, 95% CI: 2.93-5.65; p <0.00001, I = 89%) as enkele strategieë om die 
proses van versorgingsmaatreëls in die intensiewe sorgeenheid te verbeter. Die aangepaste 
intervensie het 'n opvoedkundige handboek, werkswinkelreeks, wyk ronde/bedkant-lesings en 
onthounotas (sakkaarte en plakkate) ingesluit. 1509 pasiënte is ingesluit in die 16-maande CBA 
proef analise. Eksperimentele Eenheid A het 'n hoër TISS-28 eenheidspunt [2.3 eenhede, p = 
0.004] in die implementeringsfase in vergelyking met die basislyn (pre-implementeringsfase) 
in Eenheid A en alle fases in beheer Eenheid B gehad. Tyd tot eerste fisioterapie kontak na 
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intensiewe sorgeenheids toelating in die implementeringsfase was langer [adj. OR 1.2, 95% CI: 
1-1.4, p = 0.02] in Eenheid A as die voor-implementeringsfase en voor- en implementeringsfase 
in Eenheid B. Daar was geen verandering in tyd vir eerste fisioterapie [adj. OR 0.9, 95% CI: 
0.7-1.1, p = 0.19] en eerste verpleegster [adj. OR 1, 95% CI: 0.7-1.6, p = 0.84] mobilisering in 
'n stoel na die intensiewe sorgeenheid toelating en tyd na fisioterapie na extubasie [adj. OR 1, 
95% CI: 0.9-1.2, p = 0.83] in die implementeringsfase nie, ongeag van eenheid en fase. Pasiënte 
in Eenheid A was meer geneig om die fisioterapie sorg proses te ontvang as pasiënte in eenheid 
B by basislyn. Daar was geen verskil in hospitaalsterfte [adj. OR 1.1, 95% CI: 0.6 - 2, p = 0.78], 
intensiewe sorg sterfte [adj. OR 1.22, 95% CI: 0.59 - 2.52, p = 0.59], intubasie [adj. OR 1.1, 
95% CI: 0.8 - 1.5, p = 0.68] of proporsie van mislukte ekstubasies [adj. OR 1.2, 95% CI: 0.8 - 
2, p = 0.39] in die implementeringsfase tussen Eenhede A en B. 
 
Gevolgtrekking: 'n Gepaste, beste-praktyk, veelvlakkige implementeringstrategie en 
implementeringstrouheid het nie die effektiewe opname en aaneming van die protokol 
vergemaklik nie. Die intensiewe sorg fisioterapie profiel, organisasie en struktuur en praktyk 
variasie, hoë basislyn sorg proses aaneming, gesondheidsorg professionele gedrag, houding, 
kennis en selfdoeltreffendheid het the aaneming van die protokol beïnvloed. Die gebruik van 'n 
raamwerk om intensiewe sorg implementeringsinisiatiewe te rig en die implementeringsproses 
in 'n hulpbron beperkte omgewing te kontekstualiseer, word ondersteun. 
 
Sleutelwoorde: beheer voor en na die verhoor, implementering, intensiewe sorg, fisioterapie, 
pasgemaakte, Suid-Afrika 
 
Woordtelling: 593 woorde insluitende abstrakte opskrifte. 
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Glossary 
The use of terms in this thesis is explained or defined within the context of this study. 
 
Algorithm/s: The clinical algorithm (flow chart) is a text format that is specially suited for 
representing a sequence of clinical decisions, for teaching clinical decision-making, and for 
guiding patient care (Margolis, 1983). 
 
Champions: “Individuals who dedicate themselves to supporting, marketing, and ‘driving 
through’ an implementation, overcoming indifference or resistance that the intervention may 
provoke in an organisation.” www.cfirguide.com 
 
Characteristics of the Individual: described by the CFIR as the healthcare professionals, 
knowledge & beliefs about the intervention, perceived self-efficacy, individual stage of change, 
individual identification with organisation and other personal attributes. www.cfirguide.org 
 
Characteristics of the Intervention: These are the characteristics of the CPG or protocols that 
may be adapted or tailored to suit the targeted organisation or setting. The intervention 
characteristics to consider according to the CFIR include the source (developer/s) of the 
intervention, the strength and quality of the evidence, cost-effectiveness, design and packaging 
of the intervention, its adaptability, trialability, complexity and lastly, its relative advantage in 
terms of the advantage of implementing it in the targeted organisation or setting. 
www.cfirguide.com 
 
Clinical Practice Guideline/s: CPG’s are "systematically developed statements to assist 
practitioners and patient decisions about appropriate health care for specific circumstances." 
Field & Lohr (1990) 
 
Consolidated Framework for Implementation Research: “The CFIR is a framework that 
can be used to guide the implementation and evaluation of evidence based interventions 
(protocols and CPGs) and provides a menu of constructs that have been associated with 
effective implementation. The CFIR considered the spectrum of construct terminology and 
definitions and compiled them into one organising framework. The CFIR provides a menu of 
constructs that can be used in a range of applications – as a practical guide for systematically 
assessing potential barriers and facilitators in preparation for implementing an innovation, to 
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providing theory-based constructs for developing context-specific logic models or 
generalizable middle-range theories.” www.cfirguide.com 
 
Engaging: “Attracting and involving appropriate individuals in the implementation and use of 
the intervention through a combined strategy of social marketing, education, role modelling, 
training, and other similar activities.” www.cfirguide.com 
 
Evidence Based Practice: “…is the conscientious use of current best evidence in making 
decisions about patient care.” (Sackett, Straus, Richardson, Rosenberg & Haynes, 2000). 
  
Executing: “Carrying out or accomplishing the implementation according to plan.” 
www.cfirguide.com 
 
External Change Agents: “Individuals who are affiliated with an outside entity who formally 
influence or facilitate intervention decisions in a desirable direction.” www.cfirguide.com 
 
Formally Appointed Internal Implementation Leaders: “Individuals from within the 
organisation who have been formally appointed with responsibility for implementing an 
intervention as coordinator, project manager, team leader, or other similar role.” 
www.cfirguide.com 
 
Formative Evaluation: the objective evaluation using quantitative methods to evaluate the 
effect of the implementation process. www.cfirguide.com 
 
Implementation Fidelity: the degree to which an intervention (implementation strategy) is 
delivered as intended and is critical to successful translation of evidence-based interventions 
(CPGs and/or protocols) into practice. Implementation fidelity therefore refers to both the 
exposure of the targeted health care professional group to the CPG and/or protocols and the 
exposure to the implementation strategies used in the implementation process (Breitenstein, 
Gross, Garvey, Hill, Fogg & Resnick, 2010).  
 
Implementation Outcomes: these are distinct from service system outcomes and clinical 
treatment outcomes (Proctor et al., 2011). “Implementation outcomes are defined as the effects 
of deliberate and purposive actions to implement new treatments, practices, and services.” 
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(Proctor et al., 2011). Proctor et al., (2011) states: “Some studies infer implementation success 
by measuring clinical outcomes at the client or patient level while other studies measure the 
actual targets of the implementation, quantifying for example the desired provider behaviours 
associated with delivering the newly implemented treatment. Some studies of implementation 
strategies assess outcomes in terms of improvement in process of care measures/indicators.” 
 
Implementation Process/Process of Implementation/Practice change strategy: This is the 
fifth domain of the CFIR. an interrelated series of sub-processes that do not necessarily occur 
sequentially. “There are often related processes progressing simultaneously at multiple levels 
within the organisation These sub-processes may be formally planned or spontaneous; 
conscious or subconscious; linear or nonlinear, but ideally are all aimed in the same general 
direction: effective implementation.” (Damschroder et al., 2009) 
 
Implementation Science: “…the scientific study of methods to promote the systematic uptake 
of research findings and other evidence-based practices into routine practice, and, hence, to 
improve the quality and effectiveness of health services” (Eccles and Mittman, 2006). 
 
Implementation Strategy: a purposeful procedure used to achieve clinical practice compliance 
with a guideline recommendation (Mazza et al., 2013). These include professional, 
organisational, regulatory, financial implementation strategies. The implementation strategy 
can be a single (one) strategy or a multifaceted strategy (two or more single implementation 
strategies combined) to achieve clinical practice compliance with a guideline recommendation 
(Grimshaw et al., 2004). 
 
Intervention: “the action or process of intervening” www.google.com/dictionary -  accessed 
20/07/2018. In this study the intervention refers to the tailored best-practice multifaceted 
implementation strategy used to implement an evidence-based physiotherapy protocol.  
 
Mobilisation: “the action of making a person movable or capable of movement.” 
www.google.com/dictionary - accessed 20/07/2018.  
 
On-Call duty: “(of a person) able to be contacted in order to provide a professional service if 
necessary, but not formally on duty.” www.google.com/dictionary -  accessed 20/07/2018. 
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Opinion Leaders: “Individuals in an organisation who have formal or informal influence on 
the attitudes and beliefs of their colleagues with respect to implementing the intervention.” 
www.cfirguide.com 
 
Outcome Measures/Indicators: “Outcomes are states of health or events that follow care, and 
that may be affected by health care. An ideal outcome indicator would capture the effect of care 
processes on the health and wellbeing of patients and populations.” (Mainz, 2003). 
 
Patient needs and resources: “The extent to which patient needs, as well as barriers and 
facilitators to meet those needs, are accurately known and prioritized by the organisation.” 
www.cfirguide.com 
 
Patient perception: refers to “the ability to see, hear, or become aware of something through 
the senses” or “the way in which something is regarded, understood, or interpreted.” 
www.google.com/dictionary - accessed 20/07/2018. 
 
Patient satisfaction: Fulfilling patient needs, desires and expectations (Sofaer & Firminger, 
2005) 
 
Planning: “The degree to which a scheme or method of behaviour and tasks for implementing 
an intervention are developed in advance, and the quality of those schemes or methods.” 
www.cfirguide.com 
 
Process of Care Measures/Indicators: “Process indicators assess what the provider did for 
the patient and how well it was done. Processes are a series of inter-related activities undertaken 
to achieve objectives. Process indicators measure the activities and tasks in patient episodes of 
care.” (Mainz, 2003). In this study the process of care measures/indicators were used to evaluate 
whether the protocol was implemented by the physiotherapists in the surgical ICU. “Process 
measures improve quality and cost by enabling organisations to reduce the amount of variation 
in care delivery”. https://www.healthcatalyst.com/process-vs-outcome-measures-healthcare -
accessed 08/08/2018. 
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Protocol: these can be seen as more specific than CPGs, defined in greater detail. Protocols 
provide "a comprehensive set of rigid criteria outlining the management steps for a single 
clinical condition or aspects of organisation” (Mazza et al., 2013). 
 
Reflecting & Evaluating: “Quantitative and qualitative feedback about the progress and 
quality of implementation accompanied with regular personal and team debriefing about 
progress and experience.” www.cfirguide.com 
 
Rehabilitation: “the action of restoring someone to health or normal life through training and 
therapy after illness.” www.google.com/dictionary - accessed 20/07/2018. 
 
Structural Outcome Measures/Indicators: “Structure refers to health system characteristics 
that affect the system’s ability to meet the health care needs of individual patients or a 
community. Structural indicators describe the type and amount of resources used by a health 
system or organisation to deliver programs and services, and they relate to the presence or 
number of staff, clients, money, beds, supplies, and buildings.” (Mainz, 2003). 
 
Summative Evaluation: the subjective evaluation and reflection of the target population on 
the process of implementation using qualitative method of enquiry. www.cfirguide.com 
 
Sustainability: “the continued use of an intervention (CPG or protocol) in practice” (Aarons, 
Hurlburt, Horwitz, 2011). 
 
Tailored Implementation Strategy/ies: “Tailoring an implementation strategy means 
“making fit with individual customers”, who are typically healthcare providers in this context”. 
(Wensing et al., 2017). In this study, unit-specific implementation strategies were tailored for 
the physiotherapists involved in the implementation process. 
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INTRODUCTION & STUDY CONTEXT 
CHAPTER 1 
Introduction & Study Context 
 
1.1 Background 
Knowledge of evidence-based clinical practice guidelines (CPGs) and protocols alone is not 
enough. Implementing and applying standardized evidence- and outcome-based CPGs and 
protocols for the treatment or management of patients by healthcare professionals into daily 
clinical practice is vital to improve quality of care and patient outcomes in health care and is a 
current research priority (Phelan, Lin, Mitchell & Chaboyer, 2017; Bernhardsson et al., 2017; 
Kredo et al., 2016; Bauer, Damschroder, Hagedor, Smith & Kilbourne, 2015; Hudon, Gervais 
& Hunt, 2015; Kumar, 2015; Le et al., 2015; Chelluri, 2008). Quality improvement strategies 
in healthcare include the development of evidence-based validated CPGs and protocols (Grant, 
Wells & Treweek, 2016; Bauer et al., 2015). Following the development and translation of 
CPGs and protocols, the successful implementation and uptake or adoption of these CPGs and 
protocols to improve quality care in healthcare and improve patient outcomes through quality 
improvement initiatives must follow. How to implement and facilitate CPG and protocol uptake 
or adoption is part of an area of research known as ‘Implementation Science’ (Khalil, 2016; 
Bauer et al., 2015).   
 
Implementation Science is the next step in the continuum of quality improvement initiatives in 
healthcare. It is defined by Eccles and Mittmann (2006, “Abstract,” para.1) as “…the scientific 
study of methods to promote the systematic uptake of research findings and other evidence-
based practices into routine practice, and, hence, to improve the quality and effectiveness of 
health services”. Billions have been invested worldwide on the development of evidence-based 
CPGs and protocols and on trials supporting the effectiveness of these CPGs and protocols in 
controlled healthcare environments (Grant et al., 2016, Bauer et al., 2015). Therefore, an 
enormous body of evidence-based CPGs and protocols in health care is available to healthcare 
professionals to practice safe, efficient, effective and quality healthcare (Bernhardsson et al., 
2017; van der Wees, Jamtvedt, Rebbeck, de Bie, Dekker & Hendriks, 2008). However, the 
implementation processes or methods to effectively facilitate the systematic uptake and 
adoption of evidence-based CPGs and protocols into routine daily practice is required 
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(Bernhardsson et al., 2017; van der Wees, et al., 2008) and has become a focus for 
implementation researchers globally.  
 
1.2 Clinical Practice Guidelines and Protocols in South Africa  
The National Health Insurance (NHI) is in the process of being implemented in South Africa 
(SA). This process will require co-ordination of health provision across sectors and levels of 
care. (Wilkinson, MacQuilkan, Mudara, Winch, Pillay & Hofman, 2018). Clinical practice 
guidelines and protocols informed by evidence are tools that facilitate standardized and 
optimum patient care. Clinical decision-making is influenced by the use of CPGs and protocols 
which has consequences for patient outcomes, health system costs and resource use (Wilkinson, 
et al., 2018). According to Wilkinson et al., (2018), the NHI will use CPGs and protocols to 
guide the provision of healthcare for South Africans. A systematic review conducted by 
Wilkinson et al., (2018) in 2017 identified 285 CPGs in the public domain that was produced 
by SA developers for the South African context and published after January 2000, with topics 
that varied by developer.  
 
In South Africa, Hanekom, Louw & Coetzee, (2013) developed and validated an evidence-
based protocol for the physiotherapeutic management of surgical intensive care unit (ICU) 
patients for the standardization of physiotherapy practice in the surgical ICU. Although 
implementation processes for the implementation of CPGs and protocols in healthcare exist, an 
implementation process tailored for the effective uptake and adoption of ICU physiotherapy 
protocols by physiotherapists in the “real world” ICU setting in SA has not been developed, 
implemented nor evaluated. Hanekom et al., (2013) concluded that it would be necessary to 
develop and fund unit-specific implementation strategies before protocol implementation in the 
ICU, as these strategies have become necessary in addressing the challenges of changing 
existing practice.  
 
South Africa has limited health care resources. Available resources are also being redistributed 
to primary healthcare settings (Benatar, 2013). This redistribution of resources from tertiary to 
primary care can affect service delivery by healthcare professionals including physiotherapists 
in ICUs based in these tertiary healthcare settings. This redistribution of resources could in turn 
influence the implementation of research evidence into clinical practice. Before we can 
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implement physiotherapy CPGs and protocols into practice in public ICUs in SA we need to 
determine and describe the profile and availability of physiotherapy services in public sector 
hospitals with ICU facilities, the public sector physiotherapy organisation and structure and the 
profile and current practices of ICU physiotherapists in the public sector in SA as this 
information will provide a foundation and context for implementation of ICU physiotherapy 
CPGs and protocols. 
 
1.3 Physiotherapy in Intensive Care  
In intensive care, physiotherapists are part of the healthcare team and have an integral role to 
play in managing critically ill patients (Gupte & Swaminathan, 2016; Perme & Chandreshekar, 
2009; Denehy et al., 2008; Gosselink et al., 2008; Norrenberg & Vincent, 2000). However, the 
role and practices of intensive care physiotherapists is variable (Koo et al., 2011; Hodgin, 
Nordon-Craft, McFann, Mealer & Moss, 2009; Clini & Ambrosino, 2005; van Aswegan & 
Potterton, 2005; Lewis, 2003; Reeve, 2003; Norrenberg & Vincent, 2000; Jones, 2000; Wiles 
& Stiller, 2010). Physiotherapy practice varies in the availability of therapists to the ICU and 
tasks performed. Unit location and size; staffing levels, expertise and educational profile; and 
intensivists’ and critical care nurses’ perceptions and referral attitudes have been identified as 
factors influencing physiotherapy activity in ICUs (Bernhardsson et al., 2017; Gupte & 
Swaminathan, 2016; Hodgin et al., 2009). These variations in practice can influence 
implementation and uptake of CPGs and protocols and therefore quality of care that have an 
effect on the intensive or critical care patient and their clinical outcomes.   
 
While numerous surveys in the last 20 years have been published, describing ICU 
physiotherapy practice internationally (Sigera et al., 2016; Baidya, Acharya & Coppieters, 
2016; Malone  et al., 2015; Yeole, Chand, Nandi, Gawali & Adkitte, 2015; Hodgin et al., 2009; 
Kumar, Maiya & Pereira, 2007; Reeve, 2003; Norrenberg &Vincent, 2000), in South Africa 
only two studies have described the physiotherapy practice of physiotherapists working in 
intensive care (van Aswegan & Lottering, 2016, van Aswegan & Potterton, 2005). A poor 
response rate and combined data from the public and private sector limited the authors’ ability 
to effectively describe the role and practices of the intensive care physiotherapists working in 
South Africa, specifically in public sector ICUs (van Aswegan & Lottering, 2016; van Aswegan 
& Potterton, 2005). The profile of the physiotherapists and their organisation and structure in 
Stellenbosch University  https://scholar.sun.ac.za
 4 
 
 
INTRODUCTION & STUDY CONTEXT 
public sector hospitals that have ICU facilities in South Africa is not available in the literature. 
Furthermore, there is a dearth of information on the profile, organisation and structure and 
current practices of the ICU physiotherapists in the public sector ICUs in South Africa. 
Variability in physiotherapy practices was described in surveys conducted in ICUs in developed 
and developing countries internationally but, the definitive role of physiotherapists in the 
resource limited, public sector South African ICUs is unclear. This information is important to 
benchmark current practice and determine whether ICU physiotherapists are able to implement 
existing CPGs and protocols in this setting in the current transforming healthcare system in SA. 
 
International guidelines have been developed to define physiotherapists input in ICU (Hanekom 
et al., 2013; Gosselink et al., 2008). The purpose of these guidelines is to optimize benefit to 
patients and other healthcare team members (Wilkenson et al., 2018; Hanekom et al., 2013; 
Gosselink et al., 2008). It is unclear whether physiotherapists are able to adhere to these 
guidelines within the South African intensive care setting.  The current healthcare economic 
climate and the need to provide evidence for health care practices urge healthcare professionals 
including physiotherapists to be accountable for services provided in a resource limited setting 
such as the intensive care setting. Varying physiotherapy ICU practices and the lack of role 
definition of the ICU physiotherapist presents challenges in improving and maintaining quality 
care and patient outcomes in intensive care (Malone et al., 2015; Kumar et al., 2007). These 
challenges are not isolated to the intensive care physiotherapist alone. Other multidisciplinary 
intensive care team members such as intensive care nurses, intensivists and dieticians are faced 
with similar challenges (Needham, 2010; Crites, McNamara, Akl, Richardson, Umscheid & 
Nishikawa, 2009; Reader, Flin, Mearns & Cuthbertson, 2009; Scales et al., 2009; Grimshaw, et 
al., 2004; Grol & Grimshaw, 2003). Therefore, the implementation of ICU physiotherapy CPGs 
and protocols in the South African context needs to be explored. 
 
1.4 Implementation in the Intensive Care Setting 
Intensive care is a complex and dynamic healthcare setting in which multidisciplinary teams 
work together in the management of ICU patients (Rose, 2011). Patient care in ICU is expensive 
and therefore optimising the delivery of treatments known to be effective is a priority rather 
than developing new treatments (Hanekom et al., 2013). A remarkable amount of knowledge is 
available to deliver the best care to intensive care patients. However, existing evidence-based 
Stellenbosch University  https://scholar.sun.ac.za
 5 
 
 
INTRODUCTION & STUDY CONTEXT 
CPGs and protocols cannot change outcomes unless healthcare institutions and healthcare 
professionals can effectively and efficiently adopt the findings into practice (Bernhardsson et 
al., 2017; Powell, Beidas & Lewis, 2017; van der Wees et al., 2008). Variations in practice in 
other areas of intensive care are linked to less than optimal patient outcomes and cost of care 
(Hanekom at al., 2013; Koo et al., 2011). Therefore, according to Hanekom et al., (2013) 
developing and implementing evidence-based ICU CPGs and protocols are advocated to 
address this variation, facilitate clinical decision-making and optimise the use of evidence by 
practitioners.   
 
A need for new, “real world” ICU implementation studies in which the wealth of existing 
evidence-based CPGs and protocols can be effectively implemented has been recognised 
(Scales et al., 2009). Reviews of implementation studies in other areas of healthcare have shown 
some evidence for improvement in the uptake of evidence-based CPGs and protocols through 
the evaluation of implementation strategies or processes used in CPG or protocol 
implementation and improved patient outcomes (Baker et al., 2015; Balas et al., 2013; 
Grimshaw et al., 2004). Implementation trials evaluating the use of implementation strategies 
to facilitate the uptake and adoption of CPGs and protocols in the intensive care setting are 
available in the literature. However, these studies have not been synthesized therefore, it is not 
clear which implementation strategies are most effective in the uptake of CPGs and protocols 
into ICU clinical practice. It is also uncertain whether implementation strategies proven to be 
effective in facilitating the uptake of CPGs and protocols by other ICU healthcare professionals 
such as medical doctors, nurses and dieticians are appropriate and suitable for the 
implementation of physiotherapy CPGs and protocols in the ICU due to the variable nature of 
ICU physiotherapy services and practices reported (Bernhardsson et al., 2017; Gupte & 
Swaminathan, 2016; Hanekom et al., 2013; Hodgin et al., 2009).  
 
Reviews of implementation studies in physiotherapy could not identify implementation and 
evaluation of ICU physiotherapy CPGs and protocols (Bernhardsson et al., 2017; van der Wees 
et al., 2008). Three existing physiotherapy implementation trials identified by van der Wees et 
al., (2008) implemented whiplash and low back pain guidelines. The strategies used in these 
trials may not be appropriate for ICU physiotherapy implementation as ICU physiotherapy is 
complex and diverse and the multidisciplinary nature of care provided in the ICU (Skinner, 
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Haines, Berney, Warrillow, Harrold and Denehy, 2015) may influence the implementation 
process and strategies used by ICU physiotherapists in implementing CPGs and protocols. 
Bernhardsson et al., (2017) presented six cases of physiotherapy CPG and protocol 
implementation of which none were ICU physiotherapy implementation trials. Therefore, the 
effectiveness of implementation strategies tailored for ICU physiotherapists needs 
investigation. 
 
1.5 Implementation Strategies and Tailoring 
An implementation strategy is defined as a purposeful procedure used to achieve clinical 
practice compliance with a guideline recommendation (Mazza et al., 2013). Various 
implementation strategies have been described and categorized into professional, 
organisational, financial and regulatory interventions (Mazza, et al., 2013). Implementation 
strategies include but are not limited to the distribution of education material, educational 
meetings, local consensus processes, audit and feedback, and reminders (Mazza, et al., 2013; 
Sinuff et al., 2013). Two key findings from systematic reviews on guideline dissemination and 
implementation strategies include that 1) multifaceted implementation strategies did not result 
in significantly greater effect on processes of care when compared to single-faceted ones and 
2) passive strategies such as educational materials produced moderate but significant 
improvements in processes of care and behaviour compared to no strategy,  and that passive 
strategies could be more cost effective in resource limited settings than active strategies (Boaz, 
Baeza & Fraser, 2011; Higgins & Green, 2011; Needham, 2010; Sinuff, Muscedere, Cook, 
Dodek & Heyland, 2008; Stevens, Lee, Law &Yamada, 2007; Grimshaw et al., 2004). Scales 
et al., (2009) also stated that educational outreach, audit and feedback, and reminders are 
promising strategies for behaviour change. The methodological quality of the studies included 
in the reviews conducted were reported to be weak with some results of the effectiveness of 
implementation strategies conflicting and therefore clear conclusion of the effectiveness of 
various implementation strategies could not be drawn (Scales et al., 2009; Grimshaw et al., 
2006; Grimshaw et al., 2004; Grimshaw et al., 2001). The uncertainty regarding effective 
implementation strategies has been identified for the poor uptake of evidence-based CPGs and 
protocols in clinical practice (Bernhardsson, et al., 2017; Boaz et al., 2011; Higgins & Green, 
2011; Stevens et al., 2007; Rubenstein & Pugh, 2006; Grimshaw, et al., 2004; Grol & 
Grimshaw, 2003). The best-practice implementation strategy for the uptake of CPGs and 
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protocols into ICU clinical practice is also not known and needs to be reviewed to guide 
implementation initiatives in the ICU.  
 
Implementation strategies that may work in other clinical settings may not necessarily work in 
a setting such as the intensive care (Sinuff et al., 2008). The intensive care environment is a 
complex and dynamic one (Skinner et al., 2015). Multidisciplinary teams; variations in 
expertise and educational profile; diverse physician training (anaesthesia, surgery, medicine); 
team reliance on technological support; heterogeneity of patients and rapidly changing complex 
critical illness are possible barriers to implementation strategies used in the ICU (Rycroft-
Malone et al., 2012; Sinuff et al., 2008). While various implementation strategies have been 
investigated in ICU, this data has not been synthesized. Little is known about the use and 
effectiveness of these strategies in intensive care settings.  Thus, the optimal best-practice 
implementation strategies in ICU remain unknown (Sinuff et al., 2008). As stated earlier, 
implementation strategies that may prove to be effective in ICU CPG and protocol 
implementation may not be appropriate or suitable for ICU physiotherapists. Therefore, 
tailoring of these strategies to the target population and organisation may be required.  
 
Tailoring implementation strategies to targeted healthcare professionals, organisations and 
units has been recommended by implementation researchers to effectively facilitate the uptake 
of CPGs and protocols into clinical practice (Lewis, Scott & Marriott, 2018; Powell et al., 2017; 
Wensing et al., 2014).  Tailoring implementation strategies should assist to identify and address 
the needs of the targeted individuals involved in implementation (Powell et al., 2017) and assist 
effective implementation. However, the methods for tailoring implementation strategies are 
unclear and not standardized (Baker et al., 2015; Baker et al., 2010) and need to be investigated. 
Lastly, a lack of attention to implementation processes and use of theoretical frameworks for 
implementation have been reported (Rycroft-Malone et al., 2012). Frameworks for the 
implementation of evidence-based CPGs and protocols exist in the literature and can be used to 
assess barriers to implementation processes or strategies and guide implementation trials. The 
Consolidated Framework for Implementation Research (CFIR) is one such framework. 
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1.6 The Consolidated Framework for Implementation Research  
The CFIR is one of many implementation theories that exist in health care to guide and facilitate 
effective implementation of evidence-based CPGs and protocols. It is a pragmatic meta-
theoretical framework synthesized from nineteen previously developed frameworks (Breimaier, 
Heckemann, Halfens & Lohrmann, 2015; Damschroder et al., 2009). The pragmatic nature of 
the framework allows for “real world” implementation. There is a lack of standardization in the 
classification/taxonomy, terminology and definitions of terms in implementation science. The 
CFIR helps to provide consistent taxonomy, terminology and definitions on which an evidence 
base from multiple contexts can be built (Powell et al, 2017; Balas et al., 2013; Damschroder 
et al., 2009).  
 
Besides the summative (objective) evaluation of implementation processes, the authors propose 
the use of the CFIR as a guide to the formative (subjective) evaluation of the implementation 
process, thereby building the implementation knowledge base across the multiple settings 
including ICU (Hudon et al., 2015; Damschroder et al., 2009). The formative evaluation 
assesses the extent to which implementation is effective in terms of adherence and prolonging 
sustainability in the specific setting and promotes dissemination into other settings 
(Damschroder et al., 2009). The framework allows for the identification of barriers before and 
after implementation which helps guide the selection and tailoring of implementation strategies 
used for implementation within the contextual and organisational framework which could affect 
implementation (Breimaier et al., 2015; Damschroder et al., 2009).   
 
The CFIR has five major domains [Figure 1.1]. The intervention domain, referring here to the 
characteristics of the CPG or protocol to be implemented (un-adapted at the start of the process 
and adapted at the end for the specific setting), inner and outer setting, characteristics of the 
individuals (healthcare professionals and managers or organisations) involved in the 
implementation process and the process domain [Figure 1.1]. These domains influence the 
effectiveness of the implementation process as it is proposed that the interaction between these 
domains are rich, complex and interwoven (Balas et al., 2013). The Process domain consists of 
four essential activities related to the process of implementation that are common across 
organisational change models. These activities are planning, engaging, executing, evaluating 
and reflecting. A formal or informal (grassroots change effort) approach can be used to 
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accomplish the four activities. The activities can be accomplished in any order namely spiral, 
stop-and-start, or incremental approach to implementation and each activity can be revisited, 
expanded, refined, and re-evaluated throughout the implementation process (Damschroder et 
al., 2009). The constructs of the 5 domains is illustrated in Figure 1.1. The reader is referred to 
Damschroder et al., 2009 and the CFIR website (www.cfir.org) for further details regarding the 
CFIR domains and constructs. 
 
 
Figure 1.1 CFIR Domains and Constructs (Damschroder et al., 2009) 
 
Currently, there are no known implementation frameworks specifically designed to guide the 
implementation of evidence-based CPGs and protocols in the intensive care setting. A 
systematic review of the use of the CFIR by Kirk, Kelley, Yankey, Birken, Abadie, & 
Damschroder (2016) identified one ICU implementation study by Balas et al., (2013) who used 
the CFIR for evaluation of the characteristics of the protocol in the post-implementation phase 
of their implementation study. Balas et al., (2013) used a prospective, before-after, mixed-
methods design for the purpose of identifying facilitators for and barriers to the adoption of the 
Awakening and Breathing Coordination, Delirium monitoring/management and Early 
exercise/mobility (ABCDE) bundle and to evaluate the extent to which bundle implementation 
was effective, sustainable, and conducive to dissemination.  
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The incorporation of constructs from 19 other frameworks, pragmatic nature allowing “real 
world” implementation, consistent taxonomy, terminology and definitions provided and guided 
formative evaluation, motivated the decision to use the CFIR to guide the process of 
implementation in this “real world” ICU physiotherapy implementation trial study in South 
Africa. The CFIR was used to guide our implementation trial as follows. The design of the 
CFIR was adapted by the Primary Investigator [FK] as illustrated in Figure 1.2.  
 
Figure 1.2 The Process of Implementation and Evaluation based on the CFIR 
 
The Primary Investigators’ [FK] perspective of the framework is that the implementation 
process guided by the framework is complex, has a spiralling feature where the constructs of 
the process domain (purple) namely the planning, engaging, executing, evaluating and 
reflecting constructs spiral simultaneously backwards and forwards during the implementation 
or practice change process. Figure 1.2 attempts to illustrate the rich, complex and interwoven 
feature of the domains and their constructs by the overlapping circles that can be related to the 
complex nature of the ICU environment. In the current study, the implementation trial 
addressed each of the domains within the ICU physiotherapy implementation context. The ICU 
protocol characteristics (green), individual characteristics (characteristics of the ICU 
physiotherapists) such as their perception of the protocol, implementation strategy or process 
and adherence to implementation (maroon), inner setting seen as the ICU patient perceptions 
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of care (blue) and outer setting seen as the identification of barriers and facilitators of the 
implementation strategy (pink) determined by the organisational structure, climate and 
networks to name a few and then tailoring of these strategies for the targeted organisation or 
individuals, are seen as rich and complex domains and constructs that are interwoven with each 
other that may influence implementation in the ICU.  
 
Therefore, in the current study, the domains of the CFIR are addressed using the constructs of 
the Process domain. The implementation strategies (pink) and the evidence-based 
physiotherapy protocol (intervention characteristics referred to as protocol characteristics in 
this study - green) was tailored prior to implementation and formed part of the planning and 
engaging constructs of the process domain [Figure 1.2]. The process of implementation 
(tailored implementation strategy referred to as the intervention in this study) formed part of 
the engaging, executing and evaluation constructs of the process domain. The evaluation 
referred to in the latter, included the summative/objective evaluation of the effectiveness of the 
intervention on uptake of and adherence to the protocol and is coded orange in Figure 1.2 and 
Figure 1.3 of the construction of the dissertation. Patient satisfaction with ICU physiotherapy 
care (patient needs and resources as part of the outer setting domain in blue) and the perception 
of the physiotherapists of the implementation process (characteristics of the individual in 
maroon) [Figure 1.2] forms part of the formative/subjective evaluation and reflection constructs 
and is described in Addendum 4 and 5 respectively.  
 
1.7 Overall Project Aim 
To implement and evaluate the effectiveness of a tailored best-practice implementation strategy 
to facilitate the uptake of a validated evidence-based physiotherapy protocol for the 
management of surgical ICU patients in a surgical ICU in the Western Cape, South Africa. To 
achieve the aim of the project, the study was conducted in three phases with three central 
questions:  
 
PHASE 1: What is the profile and current practices of ICU Physiotherapists rendering services 
in public sector ICUs and the public sector ICU and physiotherapy organisation and structure 
in SA? 
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PHASE 2: What are the best-practice implementation strategies to facilitate uptake of 
evidence-based CPGs and protocols in intensive care? 
PHASE 3: Will an evidence-based implementation process, guided by the CFIR, to implement 
a validated evidence-based physiotherapy protocol in a surgical ICU in SA effectively facilitate 
uptake, adherence and change in ICU physiotherapy practice? 
 
The following research aims addressed each phase of the study. The aims were to: 
1. describe the profile of physiotherapists and their department organisation and structure 
in public sector hospitals with ICU facilities in SA (Phase 1);  
2. describe the profile and current practices of ICU physiotherapists and the ICU 
organisation and structure in which ICU physiotherapists work in the public sector in 
SA (Phase 1); 
3. systematically identify rigorous evaluations and determine the best-practice 
implementation strategies to effectively facilitate the uptake of clinical practice 
guidelines and/or protocols in intensive care (Phase 2);  
4. explore and describe the patient perceptions and satisfaction regarding the 
physiotherapy care received during their surgical ICU stay (Phase 3) [Addendum 4 
– MSc Physiotherapy Project, van Nes, 2015].  
5. explore the barriers and facilitators to the best-practice implementation strategies and 
develop a tailored best-practice implementation strategy (Phase 3);  
6. evaluate (summative) a tailored best-practice implementation strategy (implementation 
intervention) guided by the Consolidated Framework for Implementation Research 
[CFIR] (Phase 3). and; 
7. explore and describe (formative) the physiotherapists perceptions of the implementation 
process (Phase 3) [Addendum 5 – MSc Physiotherapy Project, Maritz, 2017].  
These aims contributed to the overall research aim.  
 
1.8 Dissertation Overview  
The structure of the dissertation is illustrated in Figure 1.3. The information documented in this 
dissertation is presented in the three phases of the project. The three phases of the project consist 
of seven studies with different methods addressing the aims in 1.7. Two studies addressing aim 
5 and 7 in 1.7 are part of two Masters Projects completed under the supervision of the Primary 
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Investigator [FK] and are available in Addendum 4 and 5 in the dissertation. Each of the studies 
contributes towards a better understanding of the overall aim of the project. The chapter/s for 
each phase of the study is presented in article format that will be edited for the journals 
appropriate for each topic covered and prepared for submission for publication. Individual 
reference lists will be prepared for each article when submitting for publication. For the purpose 
of ease of reading this dissertation, one reference list is presented following the concluding 
chapter. The chapters have been given colour-coded headers according to Figure 1.3 for ease 
of reference. The chapters for studies in phase 3, including the Addenda of the chapters 
completed as two Masters Projects has been colour-coded as in Figure 1.3. The colours of these 
headers for each chapter and addenda related to Phase 3 is aligned to the colour for each CFIR 
domain addressed by each study as presented in the CFIR diagram [Figure 1.2]. The chapters 
of the dissertation are outlined as follows: 
 
Chapter one of the dissertation is the introduction to the study and highlights the gaps in the 
evidence that lead to the overall research question and motivates the aims of the study. It also 
outlines the framework used in Phase 3 of the trial study and explains how the framework is 
used to guide the aims of this Phase and the implementation process. 
 
Chapter two (Phase 1) describes the profile of public sector physiotherapists and their 
department organisation and structure in central, regional and tertiary public sector hospitals 
with ICU facilities in SA. 
 
Chapter three (Phase 1) describes the profile and the current practices of the physiotherapists 
rendering services in ICUs in these public hospitals in SA and the organisation and structure of 
these public ICUs in which the physiotherapists work.   
 
Chapter four (Phase 2) presents the results of the systematic review conducted to determine 
the best-practice implementation strategies to facilitate clinical practice guidelines and/or 
protocols in the intensive care setting.   
 
Chapter five (Phase 3) describes the nominal group technique used to identify the barriers and 
facilitators for the best-practice implementation strategies identified in the review and tailor the 
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best-practice implementation strategies identified for the targeted group of physiotherapists 
who would be involved in the implementation of an evidence-based physiotherapy protocol in 
a surgical ICU.  
 
Chapter six (Phase 3) describes the controlled before and after (CBA) experimental trial guided 
by the CFIR to implement and evaluate the evidence-based validated physiotherapy protocol 
for the physiotherapeutic management of surgical ICU patients in an experimental surgical ICU 
compared to standard/usual physiotherapy care in a control surgical ICU.  
 
Chapter seven describes the entire project in a broader context by means of an overall project 
discussion integrating the findings of all the separate studies including the strengths of the 
studies. This is followed by the limitations and recommendations for future studies and a 
summary of findings.  
 
Finally, Chapter eight concludes with main findings and how they can be used in the way 
forward.
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Figure 1.3 Graphic Presentation of Dissertation Construction 
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CHAPTER 2: PHASE 1 
Physiotherapists in the Public Sector in South Africa:  
Where & Who are They? 
 
2.1 Introduction and Background 
Physiotherapy plays an essential role in healthcare and forms part of the interdisciplinary 
healthcare team. The profession is integral to health promotion and prevention, acute care 
[intensive or critical care] and rehabilitation (McFadden et al., 2016; Higgs, Refshauge & Ellis, 
2001). Physiotherapists contribute to the acute management and rehabilitation of patients with 
a variety of health-related conditions. They are able to provide quality care and improved 
patient outcomes with minimal cost to the health care budget thereby improving efficiency in 
the health care system (McFadden et al., 2016). However, globally the profession has been 
struggling with variations in their role and practices in healthcare especially in intensive care 
(Malone et al., 2015; Fisher et al., 2012; Gosselink et al., 2008). In 2003, Struber, stated that 
the changing healthcare system in Australia resulted in a lack of clear identity and vision. 
Struber, (2003) stated that their existing physiotherapy roles appeared difficult to sustain in 
their healthcare climate at the time.  
 
In South Africa (SA), political transformation and reform since 1994, has resulted in changes 
in the current healthcare system. The healthcare resources in the country are limited, especially 
so in the public health sector that receives only 13.5% of the countries’ total budget (Unicef 
South Africa, 2017; Benatar, 2013; de Beer, Brysiewicz & Bhengu, 2011). The healthcare 
system has been dismantled and rebuilt with the limited healthcare resources being redistributed 
from tertiary level care to primary healthcare due to the increased need for health promotion 
and prevention rather than curative and rehabilitative care (Benatar, 2013; Higgs et al., 2001). 
Healthcare resources were withdrawn mainly from academic medical centres specifically those 
in the Western Cape and Gauteng province (de Beer et al., 2011; Benatar, 2004).  
 
The academic medical centres in SA provide tertiary level care including hi-tech specialized 
healthcare services such as intensive care.  These specialist services such as Level I, II and 
Level IV (high care/stand down) ICU facilities are situated in central, regional and tertiary 
public hospitals according to the Government Gazette of South Africa (2011). These tertiary 
level care public hospitals require skilled and adequately trained medical and allied healthcare 
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professionals including physiotherapists to deal with the increased burden of disease in the 
country and may be affected by the redistribution of healthcare resources to primary health care. 
The redistribution of resources has an effect on both undergraduate and postgraduate academic 
training for all healthcare professionals and the acquisition and maintenance of skills in the 
tertiary facilities linked to the academic medical centres (Benatar, 2013; de Beer et al., 2011; 
Benatar, 2004). Therefore, physiotherapists working in these tertiary level care facilities in SA 
may also experience challenges with training, development and maintenance of skills, human 
resource allocation and lack of role definition and vision due to healthcare changes (Struber, 
2003).  
 
The public health care sector in SA is overburdened. There is an increased burden of disease 
and 82 out of 100 people who fall out of the “medical aid net” are largely dependent on public 
health care in the country (Unicef, South Africa, 2017). This places a burden on healthcare 
professionals in tertiary level care facilities where resources have been reduced for primary 
health care. Staff shortages and limited skilled healthcare professionals in these tertiary 
facilities may affect quality of care and patient outcome. Physiotherapists work in these tertiary 
level care public sector hospitals. In light of the changing healthcare system, increased burden 
of disease, redistribution of resources, drive for quality care, improved patient outcomes and 
reduction in healthcare costs, physiotherapy in SA especially in the public health care sector 
needs to be explored and assessed. 
 
Very little has been published in the literature about the physiotherapists working in the public 
health care sector in SA. Minimal information of the current situation of physiotherapists 
working in the tertiary level care public sector hospitals in SA could be found. There is a paucity 
of published reports or papers on the age range, job ranks, qualifications, involvement in student 
supervision and training and continuous professional development of public sector 
physiotherapists in SA. Very little of this information is available from Statistics SA, the 
National Department of Health (NDoH), Health Professionals Council of South Africa 
(HPCSA) regulating body and the South African Society of Physiotherapy (SASP) which is the 
member society for Physiotherapists in the country. Therefore, we do not have clarity on 
whether physiotherapy departments exist in the public sector hospitals that house ICU facilities, 
specifically the central, tertiary and regional hospitals and to what extent they are functioning. 
We need to clarify the organisation and structure of existing physiotherapy departments and the 
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profile of the physiotherapists working in these departments. Therefore, the aim of this study 
was to obtain information about and provide a clear picture of the organisation and structure of 
physiotherapy departments, number and types of ICUs that need physiotherapy service 
provision and the profile of these physiotherapists working in the public sector hospitals with 
existing ICU facilities in SA. 
 
2.2 Method 
2.2.1 Research Design 
An exploratory descriptive cross-sectional survey was conducted.  
 
2.2.2 Research Setting 
The survey was conducted in South African Public Sector Central, Regional and Tertiary 
Hospitals that house Level I to IV ICUs. It was not known which of these public sector hospitals 
and their respective ICUs had available Physiotherapy services. 
 
2.2.3 Population  
The population consisted of all Physiotherapy Departments situated in the central, regional and 
tertiary public hospitals in SA. 
 
2.2.3.1 Recruitment of the Sample 
The Government Gazette of South Africa, (2011) [Addendum 6] was used to identify the 
hospitals in each of the nine provinces in SA to be included in the study. Central, regional and 
tertiary hospitals were chosen as they are defined as those housing both Level I, II and Level 
IV (high care/stand down) ICU facilities. A total of 10 central, 48 regional and 13 tertiary public 
sector hospitals were identified.  
 
2.2.3.2 Sampling Method  
A total population sampling method was used whereby all the hospitals was contacted based on  
the information from the Government Gazette and all existing Physiotherapy Departments  
included in the survey.  
 
2.2.4 Instrumentation 
An electronic self-reporting survey [Addendum 7] was designed on Survey Monkey by the  
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Primary Investigator (FK). The survey was designed by including similar questions used in 
previous international surveys and according to the specific objectives of the study. The survey 
related mainly to the organisation and structure of the Physiotherapy Departments and ICUs 
that exist in the hospitals that physiotherapy services are rendered to and the profile of the 
physiotherapists working in the respective Physiotherapy Departments.   
 
Organisation and structure included questions on the number of hospital beds in the hospital in 
which the department is based, who is responsible for running the physiotherapy department, 
the total number of physiotherapists working in the respective departments, the number of 
physiotherapists under each job rank category (e.g. Production Level I), permanent or contract 
employment, the involvement of the departments in training and supervision of student 
physiotherapists in intensive care and the involvement of the department in intensive care 
related continuous professional development (CPD) activities. A question regarding the types 
of ICUs situated in the hospital in which the respective physiotherapy departments are based 
was also included in the survey in order to determine the number and type of ICUs the 
physiotherapists render services to.  
 
The profile of the physiotherapists included questions on age categories of the physiotherapists 
in the department (e.g. 22-25years of age), qualifications, training (e.g. South African or 
international training), ICU clinical education block training as a student physiotherapist and 
international intensive care work experience. Lastly, an open-ended question for any further 
comments from the physiotherapy department heads related to the profile of the 
physiotherapists, organisation and structure of their departments and provision/rendering of 
ICU services was included.  
 
2.2.4.1. Functionality of the Survey and Survey Monkey Platform 
Emails with the survey link could be sent to the respondents through the Survey Monkey 
platform. Data from the survey was automatically saved on the survey platform in a Microsoft 
excel database as the respondent completed it. The respondent could stop the survey at any time 
and continue completion at another time starting from where they had left off. The survey was 
also setup to prevent respondents leaving out responses by setting a “response required” option. 
The respondent could also not go back to change their previous responses when returning to the 
survey. The survey responses could also not be changed or completed once the survey was 
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submitted or closed on the platform by the Primary Investigator [FK]. The Survey Monkey 
platform also keeps track of respondents who either do not or partially respond and these 
respondents can be sent reminders to complete and submit the survey. This option was used 
with the survey reminders. There is an option for manual completion of the survey by the 
researcher for those who respond to the survey telephonically if unable to access it 
electronically. This was used for the telephonically completed surveys. Survey Monkey 
requires the account holder (Primary Investigator [FK]) to have a username and password to 
access surveys and responses allowing protection of data and maintaining anonymity and 
confidentiality as the data was only accessible to the Primary Investigator [FK]. 
 
2.2.4.2 Face and Content Validity 
The survey questionnaire and objectives were sent via email through Survey Monkey to a group 
of four national and international academic and clinical experts in ICU Physiotherapy for face 
and content validity. They were asked to review the survey questionnaire and state whether the 
questions were appropriate to meet the objectives of the study by completing a questionnaire 
on Survey Monkey. Following receipt of responses, the researcher then made the relevant 
changes according to the comments sent back which included adding additional questions and 
adjusting some questions to meet all the objectives and saved the final version of the survey on 
Survey Monkey for data collection. The final version of the survey questionnaire was also 
piloted for ease of use and time to complete the survey following content and face validity. 
Three clinical physiotherapists who previously had worked in the public sector and specifically 
in ICU was included in this pilot. The survey takes on average 5 to 10 minutes to complete via 
email and 10 to 15 minutes via telephone. There were no problems reported with regards to 
ease of administration of the survey.  
 
2.2.5 Procedure  
Ethics was obtained from the Human Research Ethics Committee of Stellenbosch University 
(S13/09/170) [Addendum 1]. Permission was obtained from the Departments of Health of each 
province [Addendum 8] together with permission from the Hospital Chief Executive Officers, 
Research Ethics Committees or Heads of Physiotherapy Departments of the included hospitals 
as required.  All aspects pertaining to ethical conduct during the study was adhered to. The 
permission obtained from the Provincial Departments of Health was staggered over time. The 
survey was therefore conducted between 03 April 2014 and 13 February 2015. Each hospital 
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was contacted telephonically to determine the existence of ICUs and a Physiotherapy 
Department. The contact details (telephone number and email address) of the Head of 
Department (HOD) of each physiotherapy department was obtained. The HODs of each 
physiotherapy department was then contacted telephonically to describe the purpose and 
relevance of the study and to determine whether they render services to the ICUs in the included 
public sector hospitals. Verbal consent was obtained from the HODs following explanation of 
the study to email the survey to them (HOD). Survey links embedded in an email were sent via 
the Survey Monkey platform [Addendum 9]. Participation was voluntary and submission of the 
survey implied consent. Participants could withdraw from the study at any time without 
consequence.  
 
2.2.5.1 Data Collection  
The electronic survey was emailed to all heads of physiotherapy departments through the 
Survey Monkey platform. They were asked to complete this survey within 5 days and were 
given two, one week reminders after which a telephonic interview to complete the survey was 
done at their convenience. This was done to ensure maximum response rate. No further 
reminders to complete the survey were given after the two electronic and one telephonic 
reminder. The HODs were proxy respondents in terms of providing profile information that 
may have been subject to change and therefore must be noted and taken into consideration as 
the time and effort the HODs took to gather data and ensure accuracy and fidelity of the data 
submitted were not captured.  
 
2.2.5.2 Data Capturing  
All survey data submitted by participants was automatically entered and stored in a Microsoft 
Excel Database on the Survey Monkey platform. The data was coded in the excel data sheet by 
the research assistant. The coded data was checked and verified by the Primary Investigator 
[FK]. The coded data was then exported to the Statistical Package for Social Sciences (SPSS) 
version 24 for analysis.   
 
2.2.5.3 Data Analysis 
All surveys returned formed part of the analysis and therefore included complete and 
incomplete questionnaires. The response and completion rates were calculated in percentages. 
Descriptive data analysis was done and categorical and continuous data summarized as 
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frequencies and percentages and presented in text, tables and figures such as bar graphs and pie 
charts. Inferential statistics was conducted using non-parametric one sample Chi Square tests 
for categorical variables, independent samples Kruskal-Walliss test for categorical and 
continuous data comparison and one sample binomial test for dichotomous variables to test for 
the probability of equal responses. Results were significant at a p-value of 0.05 two sided.  
 
2.3 Results 
All nine provinces took part in the survey with all Provincial Departments of Health giving 
permission to contact the included hospitals and their relevant physiotherapy departments. A 
total of 71 public sector central, regional and tertiary hospitals listed in the Government Gazette 
of South Africa, (2011) was identified and included in the study. In the Eastern Cape Province 
there were four central hospitals that had joined to form two central hospital complexes and 
thus this Province had a total of four instead of six hospitals. Three regional hospitals, one in 
the Western Cape and two in KwaZulu-Natal reported to have no ICUs and thus no ICU 
physiotherapy services. Therefore, a sample of 66 hospitals was obtained and included. Table 
2.1 depicts the distribution and number of hospitals for each Province. Gauteng and KwaZulu-
Natal Provinces had the most hospitals. Each of the 66 hospitals provided intensive care 
services.  
 
Table 2.1 Distribution and Number of Hospitals with ICUs 
Province  Central Hospitals Tertiary Hospitals Regional Hospitals Total Hospitals/Province 
Eastern Cape  1 2 1 4 
Free State  1 0 5 6 
Gauteng  4 0 11 15 
KwaZulu-Natal  2 2 12 16 
Limpopo  0 2 5 7 
Mpumalanga  0 2 3 5 
Northern Cape  0 1 1 2 
North West  0 2 3 5 
Western Cape  2 0 4 6 
TOTAL  (10) (11) (45) (66) 
 
Each hospital had a Physiotherapy Department that rendered ICU services and therefore a total  
of 66 physiotherapy departments were included in the survey [Figure 2.1]. 
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2.3.1 Response Rate 
All Heads of the Physiotherapy Departments (n=66, 100%) responded to the survey but only 
70% (n=46/66) completed the survey [Figure 2.1]. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2.1 Sample of Physiotherapy Departments Recruited and Survey Responses 
 
Figure 2.2 represents the response rate per province. Gauteng and KwaZulu-Natal who have 
the most hospitals had some of the lower response rates.  
 
71 Hospitals 
(Government Gazette 
Regulation Number 47, 2011) 
66 Hospitals and respective 
Physiotherapy Departments  
(Confirmed Telephonically) 
PART I SURVEY  
Physiotherapy Heads of Department (HOD) 
(n=66) 
(Emailed/Telephonic) 
03 April 2014 – 13 February 2015  
Response rate 100% (n=66) 
• Email (46) 
• Telephonically (20) 
Completion rate 70% (n=46) 
• Email (43) 
• Telephonically (3) 
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Figure 2.2 Physiotherapists Response Rates per Province  
 
Figure 2.3 represents the geographical distribution of the response rates per province. Although 
Gauteng, KwaZulu-Natal, Western Cape and North West Provinces presented the highest 
percentages of the total respondents the responses of the provinces occurred with equal 
probability (p =0.09). 
 
 
Figure 2.3 Geographical Distribution of Physiotherapist Responses   
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2.3.2 Public Sector Intensive Care Units in the Country  
A total of 170 public sector ICUs were reported to be situated in the included hospitals to which 
physiotherapy services were rendered. Table 2.2 represents the geographical distribution and 
different types of ICUs reported by 100% (n =66/66) of the physiotherapy departments in each 
province. A large number of ICUs are found in Gauteng and KwaZulu-Natal provinces who 
have the most hospitals. There are more Level I (mixed, neonatal and paediatric) ICUs reported 
than Level II, specialist ICUs (Burns, Cardiothoracic, Coronary and Acute Spinal Cord) in the 
country [Table 2.2].  
 
Table 2.2 Geographical Distribution and Type of ICUs in the Public Sector Hospitals 
   *(Coronary, Obstetrics and Gynaecology, Acute Spinal Cord or Renal) 
 
2.3.3 Organisation and Structure of the Physiotherapy Departments 
All physiotherapy departments (100%, n=46/46) were run and organised by a qualified and 
registered physiotherapist. Fifty-nine percent (n= 27/46) of physiotherapy departments were 
based in hospitals that had ≥400 and <1000 beds, 28% (n=13/46) in hospitals with <400 beds, 
9% (n=4/46) in hospitals with ≥1000 and <1500 beds and 4% (n=2/46) in hospitals with ≥1500 
beds. 
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Eastern Cape 0 1 0 0 6 5 0 3 0 0 0 0 15 
Free State  0 1 1 0 6 5 1 2 0 1 0 0 17 
Gauteng  2 3 2 1 12 9 3 3 1 1 3 1 41 
KwaZulu-Natal  2 1 3 4 8 9 1 5 1 3 1 4 42 
Limpopo 2 0 0 0 6 2 0 2 0 0 0 1 13 
Mpumalanga  0 0 0 0 4 1 0 1 0 0 0 0 6 
Northern Cape  0 0 0 0 5 3 0 1 0 0 0 0 9 
North West  0 0 0 0 2 1 1 1 0 0 0 1 6 
Western Cape  1 2 2 0 4 2 2 1 1 2 2 2 21 
Total  ICUs (N) 7 8 8 5 53 37 8 19 3 7 6 9 170 
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2.3.3.1 Number of Physiotherapists  
A total of 429 physiotherapists worked in the responding physiotherapy departments with a 
total of 50 physiotherapy assistants. Figure 2.4 presents the distribution of physiotherapists 
working per province. The highest percentage of physiotherapists is reported to work in the 
Gauteng and KwaZulu-Natal Province who have the most hospitals and ICUs. However, the 
percentage of physiotherapists across the categories of provinces responding to the survey are 
the same (p=0.47).  
 
 
Figure 2.4 Distribution of Physiotherapists Working per Province 
 
2.3.3.2 Job Rank  
Approximately a third (31%, n= 133/429) of all the physiotherapists were employed as 
Production Level I (“Junior”) Physiotherapists. Twenty percent (n= 84/429) were community 
service physiotherapists [Figure 2.5]. It was reported that 79% (n=339/429) of the 
physiotherapists were employed permanently and full-time. Four (0.95%) were employed on a 
permanent part time basis and two (0.05%) were employed as a locum and contract 
physiotherapist respectively. All the community physiotherapists (20%, n=84) were employed 
as contract physiotherapists.  
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Figure 2.5 Job Rank Distribution of the Public Sector Physiotherapists 
 
2.3.3.3 ICU Services and Training  
All departments delivered ICU physiotherapy services.  Student training and supervision in 
intensive care was provided by 52% (n=24/46, p=0.88) of the responding physiotherapy 
departments [Figure 2.6]. 
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The percentage of physiotherapy departments who had any of their physiotherapists attending 
any one or more ICU related post-graduate training activity is presented in Figure 2.7. More 
than a third of the physiotherapy departments reported that the ICU Refresher courses for Adult 
ICU (39%, n=18/46), the ICU Refresher courses for Paediatric ICU (35%, n=16/46) and ICU 
or Cardiopulmonary Seminars/Workshops/CPD Activities (35%, n=16/46) were attended by 
any of their physiotherapists as part of their ICU post-graduate training. Only 6.5% (n=3/46) of 
the physiotherapy Departments had a Physiotherapist with a Master’s degree in the area of 
intensive care physiotherapy. 
 
 
Figure 2.7 Percentage of Physiotherapy Departments’ reporting Involvement in ICU or 
Cardiopulmonary Rehabilitation related Post-Graduate Activities 
 
2.3.4 The Profile of the Physiotherapists  
2.3.4.1 Age  
The age categories of the physiotherapists working in the public sector physiotherapy 
departments can be seen in Figure 2.8. The majority (61.5%, n=265/429) were in the 22 to less 
than and equal to 30-year age category.  
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Figure 2.8 Percentage of Physiotherapists per Age Category 
 
2.3.4.2 Qualifications  
Significantly more (95.1%, 408/429, p<0.001) physiotherapists had Bachelor Degrees’ Only 
0.2% (n=1, p=0.01) was reported to have a Masters’ Degree specifically in the area of ICU 
[Figure 2.9]. 
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2.3.4.3 Training and Work Experience  
The majority (74%; n=34/46; p = 0.002) of physiotherapy departments reported that all the 
physiotherapists working in the respective departments were trained in South Africa (SA) 
[Figure 2.10]. A total of 3% (n=13/429) trained internationally as physiotherapists. 
 
 
Figure 2.10 Training of the Public Sector Physiotherapists 
 
The majority (93%, n=43/46, p < 0.001) of the physiotherapy departments reported that all 
physiotherapy staff had a clinical block as a student physiotherapist [Figure 2.11].  
 
Figure 2.11 Physiotherapy Departments with Physiotherapists who had an ICU Clinical 
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It was reported by 41% (n=19/46, p=0.30) of physiotherapy departments that there were 
physiotherapists working in the department who had experience working in international 
intensive care units. A total of 8% of the total number of physiotherapists (n=34/429) had 
experience working in international intensive care units. [Figure 2.12].  
 
 
Figure 2.12 International Work Experience of the Public Sector Physiotherapists 
 
2.4 Discussion  
In South Africa, there are physiotherapy departments that exist and function in public sector 
hospitals with ICU facilities. Physiotherapists working in these hospitals are mainly South 
African trained, young and in the early phase of their careers. They have minimum basic 
qualifications and are employed mainly in permanent production level grade I (“junior” level) 
positions.  
 
As physiotherapists in South Africa are recognised as first line practitioners with individual 
autonomy (Unger, 2010), it is positive to note that all physiotherapy departments are run and 
organised by qualified physiotherapists who are then autonomously responsible for their own 
quality and excellence. Fischer et al., (2012) states: “Hospitals that implement departmental 
systems have a separate physiotherapy department, and decision-making and quality assurance 
focus on the best interests of the department as a whole”. In an organised departmental model 
patient load tends to be more and this affects the physiotherapists workload. In the South 
African public hospitals included in the study, the functionally organised departmental model 
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is still being used with separate physiotherapy departments in each hospital. These organised 
departmental models tend to be costly because of the multiple levels of management associated 
with the profession (Fisher et al., 2012). For example, the Physiotherapists are ranked in 
hierarchical managerial levels with an Assistant Director or Chief/Production Level III at the 
top managing Senior/Production Level II Physiotherapists. These Senior/Production Level II 
then manage the Junior/Production Level I and Community Service Physiotherapists who are 
also managed by the Junior/Production Level I staff.   
 
It has been suggested that process-oriented programme management models may be an option 
that can be used as they are associated with lower costs, higher clinical productivity and 
improved integration of staff roles as the model provides opportunities to expand leadership 
roles and promote communication among healthcare professionals (Fisher et al., 2012). Thus, 
Physiotherapists would become part of the multidisciplinary team in the areas in which they 
provide services for example the intensive care multidisciplinary team (Fisher et al., 2012). 
Although this model has benefits such as improved teamwork and use of human resources, it 
has its own challenges such as its two levels of accountability (Fisher et al., 2012). However, it 
can be explored in light of the countries resource constraints and need to save costs.  
 
Physiotherapists have the responsibility to effectively and efficiently manage a variety of 
patients providing quality care and improving patient outcomes with minimal costs to 
healthcare. We identified a total of 429 practicing physiotherapists in the responding 
physiotherapy departments. The total number of beds in the hospitals from which responses 
were obtained are a total of 29663 (Government Gazette, 2011), which amounts to a 
physiotherapist to bed ratio of 1:69. This has implications for the physiotherapists in that they 
may not be able to render services at an optimum level and may not cover all patients every day 
(Fisher et al., 2012). The increased burden of disease in SA and therefore increased patient load 
have implications for the availability and quality of services these physiotherapists can provide. 
Research into staffing ratios for allied health professions, specifically physiotherapy 
internationally and in SA is scarce and lags behind the nursing and medical fields (Cartmill, 
Comans, Clark, Ash, & Sheppard, 2012). It would be useful to determine the staff to patient 
ratio for physiotherapists in the public sector especially in intensive care so as to plan for 
physiotherapists requirements and guide service planning and delivery. 
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Physiotherapists are expected to be autonomous and evidence-based practitioners. Quality of 
care and improved patient outcomes are dependent on skilled and experienced healthcare 
professionals. The South African public sector physiotherapists had minimal post-graduate 
degrees or training specifically so in the area of intensive care. Although they were working in 
hospitals housing ICUs which is a specialized field in medicine, few departments reported 
physiotherapists being involved in ICU continuous professional development activities and 
ICU related post-graduate studies. An in-depth analysis as to why the majority of 
physiotherapists working in these hospitals have not furthered their education and improved 
their skills and expertise should be explored. The public health care sector needs to evaluate the 
support or funding required by these physiotherapists to assist in improving knowledge and 
skills for providing quality care services. Their young age and therefore minimal years of 
experience also has implications for patient care and outcomes. Community service 
physiotherapists who are newly qualified graduates made up one fifth of the total number of 
SA physiotherapists in the included public hospitals. These young physiotherapists have 
minimal work experience and are building their knowledge and skills base and therefore also 
require ongoing support. 
  
In a study by Price & Reichert, (2017), it was reported that: “sufficient training and education 
to facilitate workplace transitions” was expected by student and early-career nurses. Price & 
Reichert, (2017), reported that the student and early-career nurses also expected “continuing 
professional development or education opportunities throughout their careers for career 
laddering.” whereas the mid- to late-career nurses were reported to have an understanding of 
the importance of lifelong learning for maintaining competency, providing quality patient care 
and enhancing career opportunities for the future (Price & Reichert, 2017). Price & Reichert 
(2017) reported that the nurses felt that training and education provided career satisfaction. 
Work environments that invested in continuing professional development opportunities to 
ensure continuous growth in nursing practice and provide optimal quality care for patients were 
perceived by the nurses to be heathy work environments (Price & Reichert, 2017). These 
findings by Price & Reichert, (2017) are important to consider and relate to the young, early-
career group of public sector physiotherapists in SA who will later become the mid- to late-
career physiotherapists and may have similar perceptions. The drive towards evidence-based 
practice especially in physiotherapy where implementation of evidence-based practice remains 
a challenge (Bernhardsson et al., 2017; Panhale, Bellare & Jiandani, 2017) requires the South 
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African public sector physiotherapy departments and physiotherapists themselves to increase 
involvement in continuous professional development activities and post-graduate education to 
improve competencies, quality care and ultimately patient outcome through evidence based 
practice.  
 
This is the first study to describe the organisation and structure and the profile of 
physiotherapists working in public sector hospitals with ICU facilities in South Africa. A minor 
limitation was that many physiotherapy departments still did not have access to basic email and 
internet services at work. We therefore attempted to overcome this by conducting telephonic 
interviews. However, Physiotherapy Heads approached via telephone to complete the survey 
were mostly “too busy with patient care or administration” and did not have time to sit down to 
answer the survey. This limited the ability to obtain a 100% response rate. Even so our 70% 
response rate and ability to directly contact all included hospitals and their respective 
physiotherapy departments still remains a major strength of the study. Although resource 
intensive, the process allowed for more accuracy in the sampling and validity of the reported 
data. The survey was specific to the public sector and therefore gives a clear picture of this 
specific health care sector as other studies include both the private and public sector with a lack 
of differentiation between the two groups in their findings (van Aswegan & Lottering, 2016; 
van Aswegan & Potterton, 2005; Norrenberg & Vincent 2000).  
 
Although we did not determine the gender of the physiotherapists working in the public 
hospitals we do have data to suggest that the profession has far more females than males. In 
2015, the South African Society of Physiotherapy reported a female to male ratio of 
physiotherapists of 5.67:1 (http://www.wcpt.org/node/24611/cds, accessed 20.05.2017). We 
are confident that our results are accurate however, we do still need to point out that they must 
be interpreted with caution. The survey is a self-reporting tool completed by Heads of 
Department only and not each individual physiotherapist in these hospitals and thus some 
information may be lacking with regards to continuous professional development activities and 
international training or work experience. We also do not know the accuracy of records kept by 
these physiotherapy departments. A minor limitation and recommendation for future surveys 
would be to include a brief explanation of the study and what the data will be used for, followed 
by an online indication of acceptance than just providing the information sheet and implied 
consent on survey completion.  
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2.5 Conclusion 
Until now we did not have a clear picture of the physiotherapists working in our public sector 
hospitals. This study has contributed to the gap in the evidence for physiotherapists working in 
the public sector hospitals with ICU facilities in SA, highlighting their current situation. It forms 
a baseline for future exploration and research of public sector physiotherapists in SA. The 
young, early-career physiotherapists in these public hospitals may require support for training, 
continuous professional development and post-graduate training to improve and maintain 
competencies, improve quality of care, patient outcome and maintain job satisfaction. They 
may need support to build their knowledge base, gain experience and climb the career ladder. 
The healthcare policymakers and researchers need to further evaluate the needs of public sector 
physiotherapists in SA and the physiotherapy to patient ratio to guide service planning and 
delivery. It is clear that physiotherapists in the public sector hospitals with ICU facilities need 
to provide ICU physiotherapy services. We now have clarity as to which type of ICUs they 
deliver services to. However, the ICU organisation and structure, ICU physiotherapists profile 
and current practices of the physiotherapists who render services to these public sector ICUs 
requires further study. 
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CHAPTER 3: PHASE 1 
ICU Physiotherapists in South African Public Sector Hospitals:  
Who are they & What are their Practices? 
 
3.1 Introduction and Background 
Physiotherapists are part of the intensive care team and play a critical role in the management 
of intensive care patients (Hodgson & Tipping, 2017; Sigera et al., 2016; Hanekom, van 
Aswegan, Plani & Patman, 2014; Stiller, 2013). However, the role of physiotherapists in the 
intensive care is still being questioned. The European Respiratory Society (ERS) and European 
Society of Intensive Care Medicine (ESICM), recommended that clinical decision-making and 
education needs to follow standardized pathways and that the professional profile of intensive 
care physiotherapists should be defined (Yeole et al., 2015; Stiller, 2013; Gosselink et al., 
2008).  The ESICM also recommended that, “the awareness of the benefits of prevention and 
treatment of immobility and deconditioning for critically ill adult patients must be increased” 
(Gosselink et al., 2008). According to Yeole et al., (2015) any intensive care physiotherapy 
program should apply advanced, cost-saving therapeutic modalities in order to decrease 
ventilator dependency, improve residual function, prevent readmissions and new 
hospitalizations, and improve the patient's quality of life (Yeole et al., 2015). It is not clear 
whether physiotherapists working specifically in the public sector ICUs in South Africa (SA) 
are achieving these goals through their current practices.  
  
Studies exploring the current practices and availability of physiotherapists in intensive care 
units have been published globally in low, middle, high income, developed and developing 
countries since 2000.  Surveys have been conducted across all continents. Surveys conducted 
in European countries (Appleton, MacKinnon, Booth, Wells & Quasim, 2011; Norrenberg & 
Vincent, 2000), Asia (Baidya, et al., 2016; Sigera et al., 2016; Taito, Sanui, Yasuda, Shime, 
Lefor & Japanese Society of Education for Physicians and Trainees in Intensive Care 
(JSEPTIC) Clinical Trial Group, 2016; Yeole et al.,  2015; Chokshi, Alaparthi, Krishnan, 
Vaishali & Zulfeequer, 2013; Kumar, Maiya & Pereira, 2007), Australia (Wiles & Stiller, 2010; 
Hodgin et al., 2009), America (Malone et al., 2015), and Africa including South Africa, Nigeria 
and Zimbabwe (van Aswegan & Lottering, 2016; Oke, Birabi & Oghumu, 2015;  
Tadyanemhandu & Manie, 2015; van Aswegan & Potterton, 2005) have described 
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physiotherapy services and practice patterns in ICUs in their countries to be variable. The role 
and practice patterns of the intensive care physiotherapist varies considerably between 
countries, hospitals and within hospitals (Malone et al., 2015).  
 
There are variations in intensive care physiotherapy practice (Hanekom et al., 2013). The 
availability of therapists to the intensive care unit (ICU) and tasks performed contribute to this 
variability (Hanekom et al., 2013). The physiotherapists’ activity in ICUs is influence by factors 
such as location and size of ICUs; ICU staffing levels and expertise, the ICU staff educational 
profile; and the intensivists’ perceptions and referral attitudes (Malone et al., 2015; Hanekom 
et al., 2013, Kumar et al., 2007; Norrenberg & Vincent 2000). The variations in physiotherapy 
practices in intensive care settings also vary according to Sigera et al., (2016) in “low to middle 
income and high-income countries”. Physiotherapy practices in public intensive care settings 
in Sri Lanka, a low to middle income country, varied to practices described in a high-income 
country, such as the United Kingdom (Norrenberg & Vincent 2000). Although, in this instance 
the low income country like Sri Lanka (Sigera et al., 2016)., indicated higher proportions of 
ICUs receiving physiotherapy services on weekends and at night than the UK group of ICU 
physiotherapists (Norrenberg & Vincent 2000). Treatments provided by ICU physiotherapists 
also varied between ICUs in different countries such as Sri Lanka (Sigera et al., 2016), Australia 
(Stiller, 2013) and India (Kumar et al., 2007). Barriers and challenges faced with regards to the 
role and current practices of ICU physiotherapists such as lack of adequate training, staff 
numbers and workload in some surveys were however similar (Baidya et al., 2016; Sigera et 
al., 2016; Malone et al., 2015; Norrenberg & Vincent 2000).  
 
South Africa is defined as an upper middle-income country by the World Bank 
(http://econ.worldbank.org, accessed 27.08.2017) and is described as both a developed and 
developing country with vast disparities in the social, economic and healthcare system. It is a 
country of contrasts in that there is a huge gap between the poor and the rich and also between 
areas that are developed and still developing (de Beer, et al., 2011). Healthcare and specifically 
ICU resources are limited in this country and especially so in the public health sector (Benatar, 
2013; de Beer et al., 2011). The country has been undergoing changes in healthcare that include 
the national redistribution of health care resources from tertiary to primary care facilities. This 
has resulted in resources being withdrawn mainly from academic medical centres specifically 
those in the Western Cape and Gauteng province (de Beer et al., 2011; Benatar, 2004). This 
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redistribution of resources has an effect on postgraduate training and the acquisition and 
maintenance of skills in tertiary centres linked to these academic medical centres (Benatar, 
2013; de Beer, et al., 2011; Benatar, 2004). The lack of adequate healthcare resources may have 
an effect on the training and human resource allocation of physiotherapists especially in ICUs 
in these tertiary centres in SA. It has been reported that there is no formal training for 
physiotherapists in the country (Mathiva, 2002) such like the ICU training courses received by 
nurses and medical doctors in critical care in SA.  
 
South African intensive care resources are limited, with few intensive care beds spread across 
the country. A total of 92 public sector hospitals have ICU/high care beds in the country (de 
Beer et al., 2011). According to the Government Gazette of South Africa, (2011), public sector 
ICUs are found mainly in central, regional and tertiary hospitals with few units in some district 
and specialist hospitals. According to Mathiva, (2002), ICUs in SA are structured and graded 
from level I to level IV. Mathiva, (2002) describes the Level I units as units located in the public 
sector, in tertiary referral, university affiliated hospitals. Level I units have sophisticated 
equipment and level I units are able to manage a wide spectrum of critical illnesses. Level I 
units are closed units with 24-hour care. Level I units are directly managed by intensivists 
together with other support staff and services (Mathiva, 2002). Level II units are specialised 
units catering for specific populations e.g. cardiac, neurological or coronary care. Level III units 
provide limited invasive monitoring and are found in community hospitals (Mathiva, 2002). 
High-dependency units are structured and graded as Level IV units (de Beer et al., 2011; 
Mathiva, 2002). Most of the Level II-IV units are open units, with limited input from 
intensivists and have a 1:1 nurse/patient ratio (de Beer et al., 2011; Mathiva, 2002). Very little 
information is available with regards to the role and practices of the public sector 
physiotherapists who render services to these public sector ICUs and to what extent 
physiotherapy services are available.  
 
While numerous surveys have been published describing physiotherapy practice internationally 
(Sigera et al., 2016; Malone et al., 2015; Nydahl et al., 2014, Appleton et al., 2011; Wiles & 
Stiller, 2010; Hodgin et al., 2009; Kumar et al., 2007; Norrenberg &Vincent 2000), in South 
Africa only two published studies, one which was a follow-up study, has described the scope 
of practice of physiotherapists working in intensive care (van Aswegan & Lottering, 2016; van 
Aswegan & Potterton, 2005). The original study conducted in 2005 distributed ninety survey 
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questionnaires. It was distributed to physiotherapy heads of department to only known 
secondary (regional) and tertiary government hospitals and private practice physiotherapists 
involved in Cardiopulmonary Physiotherapy that were listed in the South African Society of 
Physiotherapy Private Practitioners Association Official Membership Directory. The 2005 
survey also did not specifically target all the public sector physiotherapists providing services 
to each of the ICUs in the country. Not all physiotherapists are registered with the South African 
Society of Physiotherapy (SASP) and the Cardiopulmonary Rehabilitation Specialist Group 
(CPRG). The SASP and CPRG do not have information as to which of their registered 
physiotherapists work specifically in public sector ICUs in the country and therefore this proves 
problematic when trying to describe the profile and current practices of intensive care 
physiotherapists in the public sector specifically. A low response rate obtained by van Aswegan 
& Potterton, (2005) also limited the author’s ability to effectively describe the profile and 
practices of the intensive care physiotherapists working in public sector intensive care units in 
South Africa. The follow-up study by van Aswegan & Lottering, (2016) presented similar 
limitations in method, population and sampling but the questionnaire was validated. The sample 
was limited to those with 3 years of experience only, which does not represent those working 
in the ICU with fewer years of experience. This study by van Aswegan & Lottering, (2016) also 
had a low response rate of (33.9%, n=108/319) which included both the public and private 
sector physiotherapists. It was also not conclusive as to what the current practices of specifically 
the public sector ICU physiotherapists entailed.  
 
It is not clear as to how often and to what extent public sector intensive care physiotherapists 
are involved in procedures such as chest physiotherapy, mobilisation and rehabilitation 
including active and passive movements, mobilisation to the chair and walking. The use of 
outcome measures and evidence-based protocols and the frequency of patient treatments by 
physiotherapists working in South African public sector ICU’s have not been determined. There 
is also no clear description of the qualifications, training, workload, work hours including on 
call duty, referral, discharge and follow-up procedures of intensive care physiotherapists in 
these public sector units specifically. International guidelines have been developed to define 
physiotherapists input in intensive care. The purpose of these guidelines is to optimize benefit 
to patients and other healthcare team members (Hanekom et al., 2013; Gosselink et al., 2008). 
It is unclear whether intensive care physiotherapists are able to adhere to these guidelines within 
the South African healthcare environment. This information is important to benchmark current 
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practice. Minimal evidence on who the public sector intensive care physiotherapists in SA are 
and what they do prompted the development of a survey to determine and describe this. The 
purpose thus, of this study, is to provide a clear picture of the public ICUs organisation and 
structure, the profile and current practices of the public sector ICU physiotherapists in SA.   
 
3.2 Method 
3.2.1 Research design 
An exploratory descriptive cross-sectional survey was conducted.  
 
3.2.2 Research Setting 
The survey was conducted in South African Public Sector Central, Regional and Tertiary 
Hospitals with ICUs and the respective Physiotherapy Departments.  
 
3.2.3 Population  
A total of 66 Physiotherapy Departments rendering services to 170 ICUs identified in a previous 
study (Chapter 2) included the total population.  
 
3.2.3.1 Sampling method  
A total population sampling method was used by including all physiotherapists, who worked in 
each of the 170 ICUs, in the survey.  
 
3.2.4 Instrumentation 
An electronic self-reporting survey [Addendum 10] was designed on Survey Monkey by the 
Primary Investigator (FK). The survey was designed by including similar questions used in 
previous international surveys and according to the specific objectives of the study. Questions 
on organisation and structure of the ICUs included the level of the ICU, number of ICU beds, 
the multidisciplinary team, ICU physiotherapy staff rotation and physiotherapy students 
working in the ICU. It also included questions about inductive training provided for the ICU 
physiotherapists regarding emergency on call or call-out duties, physiotherapy services in terms 
of physiotherapy assessment, treatment, documentation and referral letters in the ICU and 
organisation/operation of the ICU. Questions on job rank description, academic training, 
qualifications and general and ICU years of working experience of physiotherapists working 
exclusively (no ward duties) in the ICUs were included as part of the profile of these 
Stellenbosch University  https://scholar.sun.ac.za
 
ICU PHYSIOTHERAPISTS IN THE PUBLIC SECTOR IN SA: WHO ARE THEY & WHAT ARE 
THEIR PRACTICES? 
 
41 
 
physiotherapists. Current practices of the ICU physiotherapists included questions on workload 
(hours spent in ICU in the week and weekend, percentage of patient referrals and frequency of 
patient treatments). It included questions regarding ICU patient care or management. This 
included a question on who prescribed and decided upon the frequency of patient treatment, 
positioning, chest physiotherapy, mobilisation and rehabilitation activities. The respondent 
could choose more than one option for the latter. The frequency of use of chest physiotherapy 
activities, ventilatory activities, mobilisation and rehabilitation activities were also included 
under patient care or management. Questions on the utilisation of protocols and outcome 
measures, referral pattern and system, discharge and follow-up systems were also included. 
 
3.2.4.1 Functionality of the Survey on the Survey Monkey Platform: 
Emails with the survey link could be sent to the respondents through the Survey Monkey 
platform. Data from the survey was automatically saved on the survey platform in a Microsoft 
excel database as the respondent completed it. The respondent could stop the survey at any time 
and continue completion at another time starting from where they had left off. The survey was 
also setup to prevent respondents leaving out responses by setting a “response required” option. 
The respondent could also not go back to change their previous responses when returning to the 
survey. The survey responses could also not be changed or completed once the survey was 
submitted or closed on the platform by the Primary Investigator [FK]. The Survey Monkey 
platform also keeps track of respondents who either do not or partially respond and these 
respondents can be sent reminders to complete and submit the survey. This option was used 
with the survey reminders. There is an option for manual completion of the survey by the 
Primary Investigator [FK] for those who respond to the survey telephonically if unable to access 
it electronically. This was not used as no telephonic interviews were conducted as this method 
required more time from respondents to complete the survey due to the need to repeat questions 
and responses to each question. Respondents were not always contactable and could not provide 
the time needed to complete the survey telephonically during work time. Therefore, the 
respondents were reminded to completed the survey online. The Survey Monkey platform has 
a user identity and password for each individual account and thus was only accessible to the 
Primary Investigator [FK] maintaining the confidentiality and anonymity of data responses.  
 
3.2.4.2 Face and Content Validity 
The survey questionnaire and objectives were sent via email through Survey Monkey to a group 
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of four national and international academic and clinical experts in ICU Physiotherapy for face 
and content validity. They were asked to review the survey questionnaire and state whether the 
questions were appropriate to meet the objectives of the study by completing a questionnaire 
on Survey Monkey. Following receipt of responses, the researcher then made the relevant 
changes according to the comments sent back which included adding additional questions and 
adjusting some questions to meet all the objectives and saved the final version of the survey on 
Survey Monkey for data collection.  The final version of the survey questionnaire was also 
piloted for ease of use and time to complete the survey. Three clinical physiotherapists who 
previously had worked in the public sector ICU were included in this pilot. The survey took on 
average 20 to 30 minutes to complete online. There were no problems reported with regards to 
ease of administration of the survey. 
 
3.2.5 Procedure  
Ethics was obtained from the Human Research Ethics Committee of Stellenbosch University 
(S13/09/170) [Addendum 1]. Permission was obtained from the Departments of Health of each 
province [Addendum 8] together with permission from the Hospital Chief Executive Officers, 
Research Ethics Committees or Heads of Physiotherapy Departments of the included hospitals 
as required. All aspects pertaining to ethical conduct during the study was adhered to. The 
permission obtained from the Provincial Departments of Health was staggered over time The 
survey was therefore conducted between 03 April 2014 and 01 May 2015. The contact details 
(telephone number and email address) of the ICU physiotherapists working in the respective 
ICUs at the time of the survey were obtained from the heads of physiotherapy departments 
(HOD) permitting the Primary Investigator [FK] to contact the clinicians to take part in the 
survey. The ICU physiotherapists were then contacted via email or telephonically to describe 
the purpose and relevance of the study. Verbal or written consent was obtained to email the 
survey to each of the ICU physiotherapists. Survey links embedded in an email were sent via 
the Survey Monkey platform [Addendum 11]. Participation was voluntary and submission of 
the survey implied consent. Participants could withdraw from the study at any time without 
consequence. 
 
3.2.5.1 Data Collection  
The electronic survey was emailed to all the ICU physiotherapists working in the respective 
ICUs at the time of the survey through the Survey Monkey platform. They were provided two 
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weeks to complete and submit the survey after which two reminders were sent each giving a 
further two weeks each to complete the survey. Following this a telephonic reminder to 
complete the survey online was requested. The reminders were to ensure maximum response 
rate. No further reminders to complete the survey were given after the two electronic and one 
telephonic reminder. 
 
3.2.5.2 Data Capturing  
Survey data submitted by participants was automatically entered and stored in a Microsoft 
Excel Database on the Survey Monkey platform. The data was coded in the excel data sheet by 
the research assistant. The coded data was checked and verified by the Primary investigator 
[FK]. The coded data was then exported to the Statistical Package for Social Sciences (SPSS) 
version 24 for analysis. 
 
3.2.5.3 Data Analysis 
All surveys returned formed part of the analysis and therefore included complete and 
incomplete questionnaires. The response and completion rates were calculated in percentages. 
Descriptive data analysis was conducted, and categorical and continuous data summarized as 
frequencies and proportions (percentages) and presented in text, tables and figures such as bar 
graphs. Non-parametric data related to the ranking of most and least used physiotherapy 
treatment activities were summarized as medians and interquartile ranges (IQR) and presented 
using boxplots. Inferential statistics was conducted using a one sample chi-square test to test 
for the equal probability of responses between provinces. Results were significant at a p-value 
of 0.05 two sided. Data from open ended questions on the referral system and discharge criteria 
were summarized by the researcher into common categories and presented narratively. 
 
3.3 Results 
All nine provinces took part in the survey with all Provincial Departments of Health giving 
permission to contact the included hospitals and their relevant physiotherapy departments.  
 
3.3.1 Response Rate 
Surveys for 34% (n=58/170) of the public sector ICUs were received from the ICU 
physiotherapists and 25% (n=42/170) of these surveys were complete [Figure 3.1].  
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Figure 3.1 ICU Sample and ICU Physiotherapists Survey Responses 
 
Responses were received from all Provinces. The majority of responses were from the 
Western Cape, Free State and Northern Cape with the lowest responses from Mpumalanga 
and North West Province [Figure 3.2].  
 
 
Figure 3.2 Survey Responses per Province 
 
The percentage of responses obtained were not equal across the categories of provinces 
(p<0.001). The majority of responses were obtained from the Gauteng and Western Cape 
Provinces, followed by KwaZulu-Natal and the Free State [Figure 3.3].  
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Figure 3.3 Geographical Representation of All Responses 
 
The highest percentage of completed responses were from physiotherapists rendering services 
to cardiothoracic, trauma and surgical ICUs [Figure 3.4]. 
 
 
Figure 3.4 Proportion of Complete, Incomplete and No Survey Responses per ICU Type. 
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3.3.2 Organisation and Structure of the ICUs in which the ICU Physiotherapists work 
3.3.2.1 ICU Level 
Physiotherapists worked in three levels (I, II, IV) of ICUs in the included public sector hospitals.  
The majority (59%, n=38/58) of responses were from Physiotherapists working in Level I units 
(surgical, mixed), 22% (n=13/58) from Level II specialized units (for example cardiac, 
neurological) and 19% (n=11/58) from Level IV step down facility or high care. 
 
3.3.2.2 ICU Beds 
The average number of beds for Level I and II units were 8 (SD +/- 2.4) each and Level IV 
units were 7 (SD +/- 4.8). The average number of beds covered by the responding ICU 
physiotherapists were 8 (SD+/- 3.14). 
 
3.3.2.3 Multidisciplinary ICU team 
The physiotherapist together with the intensive care nurse, medical doctor and dietician were 
described as the main members of the ICU multidisciplinary team in the ICUs (Figure 3.5). 
Cardio-thoracic surgery consultants and registrars, radiographers, medical technologist, 
paediatrician and then a turning team were described as a part of the “Other” category. 
 
 
Figure 3.5 Physiotherapists (n) reporting on ICU Multidisciplinary Team Members 
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3.3.2.4 Induction Training for Physiotherapists working in ICU 
Training regarding emergency on call or call-out duties was not always provided. Only 46%, 
(n=25/54) of the physiotherapists working in the ICUs reported to receive such training whereas 
74% (n=40/54) received training regarding physiotherapy assessment, treatment, 
documentation and referral letters in the ICU and organisation/operation of the ICU [Figure 
3.6]. The latter was provided primarily by the previous ICU physiotherapist. Induction training 
was reported by 56% (n=30/54) to take one hour.  
 
 
Figure 3.6 Percentage of ICU Physiotherapists receiving Inductive Training 
 
3.3.3 The Profile of “Exclusively Allocated” ICU Physiotherapists 
A total of 53% (n=30/57) reported that they were exclusively allocated to the specific intensive 
care unit to provide physiotherapy services.  
 
3.3.3.1 Qualifications 
Bachelor degrees were held by 93% (n=28/30) of the exclusively allocated unit physiotherapists 
and 7% (n=2/30) had a Diploma in Physiotherapy.  
 
3.3.3.2 Job Rank Description  
Fifty percent (n=15/30) of the exclusively allocated physiotherapists were ranked as Production 
Level I physiotherapists [Figure 3.7].  
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Figure 3.7 Job Rank Description of Exclusively Allocated ICU Physiotherapists 
 
3.3.3.3 Years of Working Experience  
The majority of exclusively allocated ICU physiotherapists had 1-5years of general 
physiotherapy work experience (47%, n=14/30) and experience working in intensive care (43%, 
n=13/30) [Figure 3.8]. 
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3.3.3.4 ICU Training 
All (100%, n=30/30) the exclusively allocated physiotherapists had an ICU clinical block as a 
student physiotherapist.  
 
The majority of exclusively allocated ICU physiotherapists (87%, n=26/30) did not have any 
post-graduating ICU training but (77%, n=23/30) were interested in having a specific ICU post-
graduate training program for further specialization in Intensive Care.  
 
The ICU Refresher Course for Adults and ICU or Cardiopulmonary Congresses/Conferences/ 
Symposiums were attended by 100% (n=4/4) of those reporting to have attended post-
graduating ICU training. The ICU Refresher Course for Paediatrics and ICU or 
Cardiopulmonary Seminars/Workshops/CPD activities were attended by 25% (n=1/4) and 75% 
(n=3/4) respectively.  
 
More than half (63%, n=19/30) of these exclusively allocated ICU physiotherapists were 
involved in training or supervising students in the ICU setting. 
 
3.3.4 Current Practice 
3.3.4.1 Referral Systems for ICU Physiotherapists  
Seventy-one percent (n=37/52) of ICU physiotherapists reported that patients were referred to 
physiotherapy in their units. These ICU Physiotherapists were asked to rank on a scale from 1 
(most used) to 4 (least used) method of referral. The majority of the physiotherapists reported 
that the doctor/intensivist/physician is the most used method of referral to the ICU 
physiotherapists in the week on site 70% (n=26/37) or on call 62% (n=23/37) compared to 
referral from the nurse, ICU team or through routine assessment.   
 
Eighty-one percent (n=42/52) of ICU physiotherapists reported that ICU patients are not seen 
in their specific ICU on weekends. However, in the units receiving weekend physiotherapy 
services, the doctor/intensivist/physician is the most used method of referral to the ICU 
physiotherapists, with 60% (n=6/10) reporting on site and 50% (n=5/10) reporting on call 
referrals. 
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Only 42% (n=22/52) of physiotherapy departments had referral guidelines for ICU patients in 
the specific units. The referral guidelines were mainly developed and employed by the 
physiotherapists with 49% (n=25/51) reporting onsite referral and 35% (n=18/51) reporting on 
call/offsite referral. 
 
An open-ended question asked the ICU physiotherapists to elaborate on the referral guidelines 
[Addendum 12 - raw response data]. The ICU physiotherapists stated that the referral guidelines 
“formed part of the ICU management policy”, the Standard Operation Procedure Policy” and 
“Agreed Clinical Physiotherapy Guidelines.” They also stated that ICU patients were screened 
or assessed daily for suitability for treatment especially in the week and were referred following 
communication with the doctor and nursing staff on the ward round. In some units the unit 
physiotherapist would draw up a list of patients to be seen on weekends or the doctor would 
choose two patients who were most in need of the treatment on each weekend day. Referral 
from the doctors would be via telephone or bleep directly to the physiotherapist, the 
physiotherapy department, on the ward round, via a referral card or “compulsory” referral letter. 
Some reported that the referral guideline would include contra-indications to physiotherapy, 
call-out criteria for the weekend, the time by which all referrals should be completed and by 
who. It was reported that doctors refer patients with chest/respiratory complications or 
neurological conditions. In some units it was reported that not all patients are screened on 
weekends and after hours and that there was no on call services due to “remuneration issues”. 
One unit reported that a previously existing 24-hour service to ICU was terminated as 
management stopped allied health professionals 24-hour services in the hospital as it was 
considered a “waste of funds”. Another unit reported no fixed referral policy or guideline. 
 
3.3.4.2 Availability of ICU Physiotherapist Services and Workload Allocation 
i) Staff Rotation System: A rotation system for physiotherapists rendering services in the ICUs 
exists. Eighty-eight percent (n=51/58) of physiotherapists reported staff rotating in the ICUs. 
and the majority (75%, n=38/51) reported that these staff rotations were on a quarterly basis. 
Only 2% (n=1/51) rotated yearly, 14% (n=8/51) rotated every six months and 8% (n=4/51) 
rotated monthly. 
 
ii) “On Call”/Emergency Call-out Roster: Sixty-seven percent of ICU physiotherapists 
(n=38/57) reported having an on-call roster. All physiotherapists were allocated to the on-call 
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roster for the units. Mainly Production Physiotherapists Level III [Chief] were reported by 74% 
(n=42/57) to be allocated to this roster followed by Production Physiotherapists Level II 
[Senior] (58%, n=33/57), Production Physiotherapists Level 1 [Junior] (54%, n=31/57) and 
Community Service Physiotherapists (51%, n=29/57). Assistant directors were only reported 
by 23% (n=13/57) to be allocated on the roster.  
 
iii) Student Physiotherapists in the ICUs: Forty-seven percent (n=27/57) reported having 
students work in their units with an average of 3 students per unit in the week and 2 on a 
weekend.        
  
iv) Allocation to the ICU: The majority of the ICU Physiotherapists reported that in the week 
when on site they were exclusively allocated to the unit (53%, n=30/57) [Table 3.1]. On the 
weekend there were a variety of physiotherapists allocated to the unit with ward duties (37%, 
n=21/57) [Table3.1]. However, in the week at night (79%, n=45/57) and on a weekend at night 
(74%, n= 42/57) the majority reported no physiotherapists available [Table 3.1].  
 
v) Time spent working in the ICU: In the week 46% (n=26/57) reported spending only 0-25% 
of their time in the ICU compared to 21% (12/57) who spend 100% of their time in the ICU 
[Table 3.1]. In the units where physiotherapists provided services in the week at night, weekend 
and weekend at night the percentage of time spent was 0-25% [Table 3.1]. An average of 4.5 
hours and 1.5 hours per day in the week and weekend (on site) respectively were spent in the 
units by the ICU physiotherapists. 
 
vi) “On-call” ICU patient load: Forty-five percent (n=24/53) and 59% (n=31/53) received 0-
25% on-call referrals in the week and on a weekend respectively, while 9% (n=5/53) and 2% 
(n=1/53) received 100% on-call referrals in the week and on a weekend respectively [Table 
3.1].  
 
vii) Daily ICU patient load: Forty-three percent (n=23/53) reported that 100% of the patients in 
the units receive physiotherapy management in the week compared to the reported 10% 
(n=5/53) of physiotherapists seeing 100% of patients on a weekend [Table 3.1]. 
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viii) Frequency of ICU patient treatments: The majority (76%, n=41/54) of the ICU 
physiotherapists reported that patients received one physiotherapy treatment per day in the 
week. Fewer physiotherapists (37%, 20/54) reported that patients received one physiotherapy 
treatment per day in the week when on-call. More than half (59%, n=32/54) of the ICU 
physiotherapists reported that patients received one physiotherapy treatment per day on the 
weekend. A third (33%, n=18/54) reported either no treatment/day or one treatment/day on a 
weekend when on call respectively and 32% (n=17/54) not applicable (no on-call duty on a 
weekend) [Table 3.1].
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Table 3.1 Availability of ICU Physiotherapy Services, Patient Load and Treatment Frequency (light grey shaded area – not applicable). 
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3.3.4.3 Prescription of ICU Physiotherapy Treatment Activities  
The majority of ICU physiotherapists reported that decisions related to patient management 
were made by ICU physiotherapists following a structured physical examination [Table 3.2]. 
However, it was reported that prescription and decisions regarding these treatment activities 
was also by ICU Doctor/Intensivist/Physician orders and by discussing this with or together 
with the ICU Doctor/Intensivist/Physician more than Nurses Orders, discussing this with or 
together with the Nurses, ICU Team or Other (specified by ICU Physiotherapists as not 
applicable to their unit for example in the neonatal ICU).  
 
Table 3.2 Prescription of ICU Physiotherapy Treatment Activities (%, N=42) 
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88% 
(37) 
28% 
(12) 
43% 
(18) 
0% 
(0) 
10% 
(4) 
26% 
(11) 
2% 
(1) 
Position Changes  83% 
(35) 
26% 
(11) 
40% 
(17) 
2% 
(1) 
36% 
(15) 
29% 
(12) 
2% 
(1) 
Chest Physiotherapy 86% 
(36) 
45% 
(19) 
45% 
(19) 
2% 
(1) 
12% 
(5) 
21% 
(9) 
0% 
(0) 
Mobilisation 88% 
(37) 
38% 
(16) 
38% 
(16) 
0% 
(0) 
14% 
(6) 
19% 
(8) 
2% 
(1) 
Rehabilitation 79% 
(33) 
33% 
(14) 
38% 
(16) 
0% 
(0) 
14% 
(6) 
19% 
(8) 
7% 
(3) 
 
3.3.4.4 Involvement in ICU Treatment Activities 
i) Positioning: The majority (43%, n=18/42) of ICU physiotherapists ranked the Nurse and 
Physiotherapist as most involved in positioning ICU patients followed by the Nurse only, 
(36%, n=15/42), Physiotherapists only (17%, n=7/42) and then the Doctor/ 
Physician/Intensivist (4%, n=2/42). 
 
ii) Mobilisation: The majority of ICU physiotherapists ranked Physiotherapists only (64.3%, 
n=27/42) as most involved in mobilisation activities, followed by the nurse and physiotherapist 
(23.8%, n=10/42), the nurse only (7.1%, n=3/42) and then the ICU Team (2.4%, n=1/42) and 
Doctor/ Physician/ Intensivist (2.4%, n=1/42).   
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iii) Rehabilitation: The majority of ICU physiotherapists ranked Physiotherapists only (88%, 
n=37/42) as most involved in rehabilitation activities, followed by the nurse and 
physiotherapist (4%, n=2/42) and ICU team (4%, n=2/42) then by the nurse only (2%, n=1/42) 
and Doctor/ Physician/ Intensivist (2%, n=1/42) 
 
3.3.4.5 Treatment Activities 
Boxplots were used to present the results. The boxes depict the 25th percentile, median and 75th 
percentile. Whiskers depict the minimum and maximum values and outliers are presented by 
circles and asterisks.  
 
i) Chest Physiotherapy Activities: Manual techniques (percussion, vibration and shaking), 
breathing techniques, secretion removal via suctioning and positioning to improve 
ventilation/perfusion ratios were reported to be the most used (ranked as 1) chest physiotherapy 
activities [Figure 3.9].  
 
 
Figure 3.9 Chest Physiotherapy Activities used in ICU Patient Management 
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ii) Ventilatory Activities: Weaning for extubation, adjustment of ventilator settings and 
supervision and implementation of non-invasive ventilator support (CPAP/mask intermittent 
positive pressure ventilation) techniques were reported as activities not used by ICU 
physiotherapists (ranked 5) and extubation was reported as the least used ventilatory activity 
(ranked 4) [Figure 3.10].  
 
 
Figure 3.10 Ventilatory Activities used in ICU Patient Management 
 
iii) Mobilisation Activities: Passive movements and active exercises in bed ranked as 1, 
followed by sitting over the edge of the bed (ranked 2), then active/passive transfer to chair and 
sitting out in chair (ranked 3) were the most used mobilisation activities. [Figure 3.11]. Bed 
cycling was least used (ranked 9). And continuous passive movement was not used (ranked 10) 
[Figure 3.11]. There was a wide variation in mobilisation activities reported that can be related 
to the different ICUs for example neonatal and paediatric ICUs versus adult ICUs including 
acute spinal and neurosurgical ICUs where mobilisation practices may differ. 
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Figure 3.11 Mobilisation Activities used in ICU Physiotherapy Patient Management 
 
iv) Rehabilitation Activities: Active exercises in the chair (ranked 2) and resisted exercises in 
chair and marching on the spot (ranked 3) were the most used rehabilitation activities [Figure 
3.12]. The tilt table and ambulation with the ventilator (away from bed) were the least used 
rehabilitation activities (ranked 9). Cycling in the chair, stationary cycling and standing frame 
were not used by the ICU physiotherapists in the ICUs (ranked 10) [Figure 3.12].  
 
v) Proportion of Time Spent on Treatment Activities: The majority 62% (n=26/42) of the 
physiotherapists working in the ICUs spent more than 50% of the time doing chest 
physiotherapy activities in the ICUs. Fewer physiotherapists (36%, n=15/42) spent >50% of 
their time performing mobilisation and rehabilitation activities in the ICU. Only 10% (n=4/42) 
of physiotherapists spent >50% of the time on ventilatory activities.  
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Figure 3.12 Rehabilitation Activities used in ICU Physiotherapy Patient Management 
 
3.3.4.6 Outcome measures used by the ICU Physiotherapists  
The use of Physiological, Physical Functioning and Health related Quality of Life Outcome 
Measures are presented in Table 3.3.  
 
i) Physiological Outcomes: A minority of ICU physiotherapists (26%, n=11/42) used 
pulmonary function tests. The use of “other” physiological measures were by 29% (n=12/42) 
and were described by the ICU physiotherapists as “chest X-rays”, “vital signs”, “arterial blood 
gas readings”, “ventilator values”, “how the patient feels and progresses”, “tidal volumes and 
peak pressures”, range of movement”, “muscle strength and length” [Table 3.3]. 
 
ii) Physical Functioning Outcomes: In general, these outcomes were not widely used by the 
ICU physiotherapists. The New York Heart Association (NYHA) Functional Classification 
(19%, n=8/42) and the 6 Minute Walk Test for Exercise Tolerance (17%, n=7/42) were the 
most used. Nineteen percent (n= 8/42) reported using “Other” physical functioning measures 
such as the “ASIA Impairment Scale”, “Modified Functional Scale” and “International 
Classification of Functioning (ICF) Scale”. No physiotherapists reported using the Physical 
Function ICU Test (PFIT) [Table 3.3].  
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iii) Health related Quality of Life Outcomes (HRQoL): Overall HRQoL outcome measures 
were not used. The International Classification of Functioning (ICF) Scale was reported to be 
used by 36% of the ICU physiotherapists. Those who reported “Other” (14%, 6/42) explained 
that none of the HRQoL outcome measures or that no HRQoL measure was used in the ICU 
[Table 3.3].  
 
Table 3.3 Outcome Measures used by the ICU Physiotherapists 
Physiological Outcomes YES % (n) NO % (n) 
Lung Auscultation 100 (42)  0 (0) 
Pulmonary Function Tests  26 (11) 74 (31) 
Saturation of O2  90 (38) 10 (4) 
Other   29 (12) 71 (30) 
Physical Functioning Outcomes YES % (n) NO % (n) 
Walk Test Exercise Tolerance – 6 Minute Walk Test 17 (7)  83 (35) 
Time up and Go Test (TUG)  2 (1) 98 (41) 
Barthel Index  7 (3) 93 (39) 
New York Heart Association (NYHA) Functional Classification 19 (8) 81 (34) 
Functional Independence Measure (FIM) 14 (6) 86 (36) 
Physical Function ICU Test (PFIT)  0 (0) 100 (42) 
Other 19 (8) 81 (34) 
Health Related Quality of Life YES % (n) NO % (n) 
Sickness Impact Profile (SIP)  0 (0) 100 (42) 
Perceived Quality of Life Scale (PQOL)  2 (1)  98(41) 
Nottingham Health Profile (NHP)  0 (0) 100 (42) 
EuroQol 5Dimension Questionnaire (EQ5D)  0 (0) 100 (42) 
Short Form 36 Surveys (SF36)  2 (1)  98(41) 
Rosser’s disability and distress categories  0 (0) 100 (42) 
Spitzer’s quality of life index and uniscale  0 (0) 100 (42) 
Psychological Well Being Index (PGWB)  0 (0) 100 (42) 
Fernandez’s questionnaire  0 (0) 100 (42) 
Whinston Hospital questionnaire  0 (0) 100 (42) 
ICF International Classification of Functioning Scale 36 (15)  64 (27) 
Other  14 (6)   86 (36) 
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3.3.4.7 Evidence based ICU Protocols used/implemented in the ICUs  
The majority (≥59%) reported that evidence-based clinical practice guidelines (CPGs) and 
protocols are used in the ICUs. Table 3.4 represents the utilisation of evidence-based CPGs and 
protocols in the ICU. Suctioning, positioning, and weaning for extubation were reported to be 
used by more ICU physiotherapists in the ICUs in that order. This was followed by the use of 
mobilisation and rehabilitation CPGs and protocols [Table 3.4]. The majority reported that the 
CPGs and protocols are evidence-based (based on systematically developed, reviewed and 
appraised clinical research). Eighteen percent (n=6/34) reported “other” CPGs and protocols 
such as proning, ventilator-associated pneumonia (VAP) and central-line associated 
bloodstream infection (CLABSI) CPGs and protocols used in the ICUs. The minority (29%, 
n=5/17) of ICU physiotherapists reported that these are evidence-based (based on 
systematically developed, reviewed and appraised clinical research).  
 
Table 3.4 Utilization of Evidence-Based Protocols and Clinical Practice Guidelines 
Protocol/Clinical 
Guideline 
Yes  
%(n) 
No 
%(n) 
Evidence Based 
(systematically developed, 
reviewed and appraised 
clinical research) 
Non Evidence Based (clinical research or 
literature that has not gone through a 
rigorous, unbiased and transparent process 
of systematic review and appraisal, non-peer 
reviewed and unpublished research) 
Weaning for Extubation   72 
(28/39) 
28 
(11/39) 
85 
(28/33) 
15 
(5/33) 
Suctioning  77 
(30/39) 
23 
(9/39) 
81 
(29/36) 
19 
(7/36) 
Positioning  74 
(29/39) 
26 
(10/39) 
89 
(31/35) 
11 
(4/35) 
Mobilisation  69 
(27/39) 
31 
(12/39) 
74 
(26/35) 
26 
(9/35) 
Rehabilitation  62 
(24/39) 
38 
(15/39) 
74 
(26/35) 
26 
(9/35) 
Sedation  62 
(24/39) 
38 
(15/39) 
84 
(27/32) 
16 
(5/32) 
Analgesia 59 
(23/39) 
41 
(16/39) 
84 
(26/31) 
16 
(5/31) 
Decontamination  67 
(26/39) 
33 
(13/39) 
84 
(26/31) 
16 
(6/31) 
Other  18 
(6/34) 
82 
(28/34) 
29 
(5/17) 
71 
(12/17) 
 
3.3.4.8 Patient Goal Setting 
Seventy-nine percent (n=33/42) of the physiotherapists working in the ICUs were involved in 
patient goal setting.  Forty-two percent (n=14/33) of those who reported being involved in goal 
setting reported being involved in this together with the ICU team and the patient respectively. 
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3.3.4.9 Discharge Planning 
One third (33%, n=14/42) of the physiotherapists were involved in the discharge of patients 
from the ICU. Only 14% (n=6/42) of physiotherapists reported specific ICU physiotherapy 
discharge criteria. They described the discharge criteria as “respiratory readiness” (n=1) as 
decided by the doctor and physiotherapist or “respiratory independence” (n=1) of the patient, 
when “weaned off oxygen” (n=1), being able to “tolerate extubation for 6 hours” (n=1), “gained 
weight according to criteria” (n=1) and discharge criteria set out in the guideline and protocol 
of the specific institution” (n=1). More than 80% of the physiotherapists reported that the ICU 
doctor/intensivist/physician was mainly involved in the discharge of patients from the ICU. 
 
3.3.4.10 Follow-Up Physiotherapy and Rehabilitation 
Follow-up physiotherapy and rehabilitation in the ward, of ICU patients, was considered as a 
requirement by 98% (n=41/42) of the ICU physiotherapists. This was followed by 74% 
(n=31/42) and 57% (n=24/42) who considered follow-up physiotherapy and rehabilitation in an 
out-patient setting, and in the community (home visit) as a requirement respectively. Referral 
to follow-up physiotherapy and rehabilitation following ICU and hospital discharge was 
reported by 62% (n=26/42) and 36% (n=15/42) to be done by the unit physiotherapists when 
on site in the ICUs and when “on call” (offsite) respectively. Sixty-four percent (n=27/42) of 
these physiotherapists were aware of any follow-up physiotherapy and rehabilitation services 
for ICU patients in the surrounding community. They reported these services being provided at 
local, district or community clinics or health centres, step down facilities or rehabilitation 
centres, high risk clinics and through home visits. Sixty-two percent (n=26/42) of the 
physiotherapists reported that follow-up physiotherapy and rehabilitation services are provided 
in the hospital in which they work. 
 
3.4 Discussion  
This study provides a clear picture of the organisation and structure of the ICUs in which ICU 
physiotherapists work, their role, profile and current practice in public sector ICUs in SA. The 
public sector ICU physiotherapists work in different types and levels of ICUs and are part of a 
multi-disciplinary team that include mainly the intensive care nurse, medical doctor and 
dietician. They cover on average 8 ICU beds per ICU Physiotherapist and do receive induction 
training with regards to working in an ICU. The ICU physiotherapists working exclusively (no 
ward duties) in the public ICUs are early-career physiotherapists with minimal basic 
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qualifications and years of experience and are mainly employed in permanent production level 
grade I (“junior” level) positions.  
 
Physiotherapists working exclusively (no ward duties) in the public ICUs reported having 
minimal to no post-graduate ICU qualifications, ICU-related continuous professional 
development (CPD) and training. van Aswegan & Lottering, (2016) reported a similar lack of 
post-graduate ICU training in the public and private sector ICU physiotherapists in South 
Africa. At the eight universities in SA, all undergraduate physiotherapy students receive 
compulsory theory, practical and clinical education and training on the aspects of care of 
intensive care or critically ill patients (Hanekom, 2016). Since postgraduate physiotherapy 
education and training is voluntary but not free of cost, it may explain the lack of any post-
graduate training and education reported by the public sector exclusively allocated ICU 
physiotherapists. However, a definite interest in having a specific ICU post-graduate training 
program for further specialisation in intensive care was shown by the majority of the 
physiotherapists exclusively allocated to the unit. This indicates that these physiotherapists are 
willing and ready to build up and improve on their existing undergraduate knowledge base in 
order to safely and effectively treat ICU patients with quality care to improve patient outcomes. 
This interest in post-graduate ICU training is confirmed by van Aswegan & Lottering, (2016) 
who reported that physiotherapists working in South African private and public sector hospitals 
showed an increase in post-graduate qualifications from 36% in the survey in 2005 (van 
Aswegen & Potterton, 2005) to 46% in the updated survey by van Aswegan & Lottering, 2016.  
Compared to some international studies (Sigero et al., 2016; Malone et al., 2015; Kumar et al, 
2007), South African ICU Physiotherapists fall short in terms of post-graduate degrees in 
physiotherapy and ICU training. Exploration around the factors limiting public sector ICU 
physiotherapists participation in CPD activities and training and the acquisition of post-
graduate qualification in ICU is required. The majority of the ICU physiotherapists are involved 
in student training in the ICU thus sharing their knowledge.  
 
While physiotherapists are autonomous practitioners (Stiller, 2013) and regarded as first line 
practitioners by the Health Professional Council of South Africa (Unger, 2010), public sector 
ICU physiotherapists in SA are still struggling with autonomy in the ICU setting. They work 
on a referral system where the ICU doctor/intensivist/physician refer ICU patients for 
assessment and management rather than routine assessments by the ICU physiotherapist. 
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Guidelines for onsite and offsite “on-call/call out” referral exist in some physiotherapy 
departments. These guidelines however varied with no standardized referral guideline in place 
across departments and hospitals. Although the ICU physiotherapists are involved in goal 
setting with the ICU team and patient, the ICU physiotherapists are minimally involved and 
provide minimal input in discharge planning of ICU patients. As rehabilitation specialists and 
knowledge of respiratory functioning (Hanekom, 2016; Stiller, 2013), the involvement and 
input of ICU physiotherapists in discharge planning is of utmost importance as their input may 
minimize readmissions to the unit due to respiratory failure or general muscle weakness. ICU 
Physiotherapists should be able to identify whether patients are ready to go to the ward and 
cope without ICU support as they are the ones who will follow-up these patients until discharge 
home. Discharge criteria reported, included “respiratory readiness’ and maintaining adequate 
ventilation 24-hours post-extubation. However, the physical ability of the ICU patient is an area 
that physiotherapists can provide input to the ICU team especially when planning ICU patient 
discharge. ICU physiotherapists have knowledge regarding ventilatory and functional readiness 
for ICU discharge which could prevent ventilatory complications in the ward and reduce ICU 
readmissions. However, the reported lack of ICU physiotherapy discharge criteria available 
may be a factor limiting their input and role in the ICU team regarding discharge and affects 
their holistic management of the ICU patient. They therefore lack autonomy within the ICU 
team with discharge decisions still mainly being taken by the ICU doctor/intensivist/physician. 
However, decisions for follow-up referral of ICU patients in the ward, out-patient setting, 
community facility or home visit was reported to be made by the ICU physiotherapists.   
 
A recent scoping review by Lasiter, Oles, Mundell, London & Khan (2016) states that ICU 
follow-up clinics exist but evidence for the interventions (treatment/management) applied in 
these follow-up clinics and their effectiveness have not been well explored. None of the surveys 
conducted (van Aswegan & Lottering, 2016; Sigera et al., 2016; Malone et al., 2015; Nydahl et 
al., 2014; Appleton et al., 2011; Wiles & Stiller, 2010; Hodgin et al., 2009; Kumar et al., 2007; 
van Aswegen & Potterton, 2005; Norrenberg &Vincent 2000) reported on the physiotherapists 
involvement in decision-making regarding follow-up after ICU discharge. In the UK, less than 
30% of their healthcare organisations provide any formal post-ICU rehabilitation service and it 
is reported that a paucity of data on ICU follow-up exists for other health care systems (Walsh 
et al., 2015). Although we report on the involvement of physiotherapists in decision-making 
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around follow-up referral of ICU patients, we need to further explore the extent of these follow-
up clinics or services.  
 
The availability of ICU physiotherapy services in the public sector is variable with fragmented 
services and a lack of continuity in care due to staff rotation and limited weekend duty. ICU 
Physiotherapists work on a rotation basis in the public sector, therefore a different 
physiotherapist will cover the ICU every quarter unless the physiotherapist is allowed to stay 
for another quarter. They also rotate when providing weekend ICU physiotherapy services and 
rotate when providing week and weekend “on call/call out” ICU physiotherapy services. The 
latter can affect team dynamics and communication as a new relationship with the ICU team 
needs to be built continuously and affects the continuity of patient care and therefore the quality 
of care and patient outcome.  
 
Some ICU Physiotherapists are exclusively allocated to the ICU (no ward duties) and others to 
both ICU and ward duties therefore, they may experience increased workloads. The ICU 
physiotherapists spend minimal time treating patients in the ICU with the majority providing 
one treatment a patient which could be explained by the added responsibility of ward patient 
duties and administration. Although, weekend and week and weekend “on call”/call out” 
physiotherapy services are still a priority for ICU care as the majority reported providing such 
services, the service is limited due to minimal resources for after hour remuneration for allied 
health care professionals and a lack of referral guidelines reported in some ICUs. The limited 
service therefore contributes to the variations in ICU physiotherapy practice that can affect the 
standardisation and quality of ICU patient care and outcome across units within and between 
hospitals as described by other surveys (Malone et al., 2015; Norrenberg & Vincent, 2000).  
International guidelines have been developed to define the input of physiotherapists in the ICU 
in order to optimise benefit to patients and other healthcare team members (Wilkinson et al., 
2018; Hanekom et al., 2013; Gosselink et al., 2008). However, it seems that the public sector 
ICU physiotherapists are not able to effectively follow these guidelines due to the organisation 
and structure of their services therefore affecting ICU patient care with possible reduced 
benefits to patients.  
 
Physiotherapists need to evaluate the effectiveness of their treatments. The use of reliable and 
valid outcome measures is necessary and important to determine how ICU patients’ respond to 
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physiotherapy treatment and also evaluates how effective the particular treatment is (Hanekom 
et al., 2013; Marques, Bruto & Barney, 2006; Maher & Williams, 2005). Physiological outcome 
measures such as lung auscultation and saturation of oxygen in the blood are mainly being used 
by public sector ICU physiotherapists to assess physiotherapy care although patient-centred 
outcomes are advocated (Hanekom et al., 2013; Gosselink et al, 2008; Hanekom et al., 2007). 
The majority of ICU physiotherapists do not use pulmonary function tests in the ICU. Whether 
they lack the knowledge and skill to conduct and interpret these tests or whether they are not 
required to conduct these tests must be investigated. Standardised physical functioning outcome 
measures and HRQoL outcomes are minimally utilised. It is interesting to note that the ICF is 
one HRQoL measure being implemented by a third of the ICU physiotherapists. The ICF is 
included in the physiotherapy academic curriculum in SA and is included in the content of the 
physiotherapy modules. Physiotherapy students in SA are trained in the use of this particular 
outcome measure for all patients (Jelsma & Scott, 2011). In general, there is a lack and 
variability of use of standardised outcome measures, especially physical functioning and 
HRQoL outcomes, by public sector ICU physiotherapists in SA. The latter may affect quality 
care, appropriate goal setting for and outcomes of ICU patients. Factors influencing the use of 
physical functioning and HRQoL outcomes by public sector ICU physiotherapists must be 
investigated.  
 
Providing evidence-based practice has become a goal of physiotherapists (Bernhardsson et al., 
2017).  The ESICM have recommended that clinical decision-making and education needs to 
follow standardised pathways and that awareness regarding benefits of prevention and 
treatment of immobility and deconditioning for ICU adult patients must be increased (Gosselink 
et al., 2008). The application of advanced, cost-saving therapeutic modalities to decrease 
ventilator dependency, improve residual function, prevent ICU readmissions or new 
hospitalisations and improve the patient's quality of life have been recommended (Yeole et al., 
2015). The majority of ICU physiotherapists reported to use evidence-based weaning, 
suctioning, positioning, mobilisation and rehabilitation CPGs and protocols. There is strong 
evidence for the effectiveness of early mobilisation and strengthening exercises on reducing 
ICU and hospital length of stay, the number of ventilator-free days and improving functional 
outcomes (Cameron et al., 2015; Stiller, 2013). However, the reported use of evidence-based 
mobilisation and rehabilitation CPGs and protocols by the ICU physiotherapists seems to be 
contradictory as the majority of the ICU physiotherapists reported using mobilisation and 
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rehabilitation activities less than 50% of the time in the ICU. Therefore, the use of evidence-
based CPGs and protocols by public sector ICU physiotherapists must be further explored to 
determine why all ICU physiotherapists are not able to provide evidence-based care all of the 
time in order to assist them in achieving the goals set out by the ESICM.  
 
The ICU physiotherapists in the public sector seem to have more autonomy with regards to the 
prescription and decision-making regarding ICU physiotherapy treatment activities. The 
majority reported that they prescribe or decide on the frequency of treatments such as position 
changes, chest physiotherapy, mobilisation and rehabilitation, personally following a structured 
physical assessment. However, some did report that prescription is still via the ICU 
doctor/intensivist/physician orders or through discussion with them, the nurses and the ICU 
team, indicating their involvement and acceptance as part of the ICU multidisciplinary team. 
 
The majority of physiotherapists reported having a joint role with the nurses with regards to 
positioning of critically ill patients. Although the ICU physiotherapists reported mainly being 
involved in mobilisation of the ICU patient, they share this role with the nurses to some extent. 
This finding is similar to the ICU physiotherapists in Sri Lanka (Sigera et al., 2016). 
Furthermore, more ICU physiotherapists reported being involved in rehabilitation of ICU 
patients with minimal input from the ICU nurses, ICU doctor/intensivist/physician or ICU team. 
This indicates that physiotherapists play a more specific role in rehabilitation of ICU patients 
that is supported by Hanekom, (2016, p.3) that “physiotherapists are rehabilitation experts 
within the multidisciplinary team treating ICU patients”. Although these physiotherapists 
reported to be more involved in mobilisation and rehabilitation than the rest of the ICU team, 
the majority of the ICU physiotherapists reported spending less than half of the time doing these 
activities in the ICU.  More than half of the time spent in the ICU was still spent on chest 
physiotherapy treatment activities by the majority of ICU physiotherapists whereas the 
evidence suggests that early mobilisation including positioning and rehabilitation reduces the 
need for prolonged ventilation and reduces respiratory or pulmonary complications improving 
patient outcomes (Phelan et al., 2017; Pathmanathan, Beaumont & Gratrix, 2014; Needham et 
al., 2010). The reasons for the amount of time spent on the different activities is not known and 
should be investigated. The time spent on physiotherapy treatment activities in the ICU has not 
been previously reported and therefore comparisons are not possible (Sigera et al., 2016). 
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Ventilatory activities were the least used activities amongst the majority of public sector ICU 
physiotherapists. This finding was similar to that reported by other developing countries (Yeole 
et al., 2015; Chokshi et al., 2013; Kumar et al., 2007). The ESICM recommended the 
implementation of therapist-driven weaning protocols in ICUs dependent on ICU physician 
staffing. The ESICM also recommended that physiotherapists should consider respiratory 
muscle training in ICU patients with respiratory muscle weakness and weaning failure 
(Gosselink et al., 2008). However, we did not include respiratory muscle training in our survey 
which is a recommendation for future survey studies. Chest physiotherapy, mobilisation and 
rehabilitation activities requiring the use of equipment such as manual hyperinflation (bagging), 
ambulation with mechanical ventilation, bed, chair or stationary cycling, tilt table and standing 
frame were noted to be the least used activities. The latter may either be due to a lack of 
equipment or lack of skill and expertise in the use of these activities and must be investigated. 
In a survey conducted in Sri Lanka, a developing country, manual hyperinflation (bagging) was 
widely used (Sigera et al., 2016). The lack of use of ventilatory activities indicates that the 
public sector ICU physiotherapists in SA are not following therapist-driven weaning protocols 
as recommended by the ESICM. 
 
A poor response rate of 34% and completion rate of 25% limits our interpretation of the results.  
Only physiotherapists who worked exclusively in the ICUs completed the training section as 
the survey would use skip logic to only allow these physiotherapists to answer the questions on 
training and qualifications, so these results must be interpreted keeping this in mind. A few 
limitations of the study were that the public sector ICU physiotherapists lacked access to 
internet and email with problems of stable connectivity. It was also difficult to complete the 
survey telephonically as it would take between 20 and 30 minutes or more for completion, time 
which the physiotherapists could not provide due to work responsibilities. Although a resource 
intensive method of obtaining survey information was used by calling all departments to 
identify the physiotherapists working the ICUs at the time of the survey, the process allowed 
for accuracy in the sampling and validity of the reported ICU physiotherapy profile, availability 
of services and current ICU practices of those working in the public ICUs at the current time.  
 
Gender was not recorded in the survey as it was not an original objective of the study. Other 
surveys available at the time of development of the current South African survey for this study, 
also did not include gender (Kumar et al., 2007; van Aswegan & Potterton, 2005; Norrenberg 
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& Vincent 2000). Attendance of ward rounds and communication with the ICU team were not 
investigated. The availability of equipment for use in the ICU for example hyperinflation bags, 
incentive spirometers, suction equipment and intermittent positive pressure breathing devices 
was also not investigated.  The Chelsea Physical Assessment tool (CPAx) which is a relatively 
new physical functioning tool validated between 2012 and 2014 (Corner, Soni, Handy & Brett, 
2014) was not included in the section on physical functioning and should be included in future 
surveys as well as functional electrical stimulation as a treatment technique in the ICU.  
 
3.5 Conclusion  
The study provides a clear picture of the ICU physiotherapy services and current ICU practices 
specifically in public hospitals in South Africa. There is a need for the early-career ICU 
physiotherapists who have minimal years of ICU experience, minimum basic degrees and 
minimal CPD attendance and post-graduate ICU training and qualifications, to be supported in 
the acquisition and maintenance of intensive care knowledge and skills in order to improve 
patient care and outcomes, communication and leadership in the South African public sector 
intensive care setting. ICU physiotherapists working in these public ICUs need to consider the 
available physiotherapy resources and evaluate their current service delivery and practices and 
how this affects the quality of their care and patient outcomes. ICU physiotherapists and 
healthcare policymakers and researchers must use this information to advocate for “dedicated” 
ICU physiotherapists that can assist to improve ICU physiotherapy practice, patient outcome 
and reduce cost of ICU care. Lastly, ICU physiotherapists in the public sector ICUs in SA need 
to improve their use of evidence-based practices through the use of CPGs and protocols and 
outcome measures to reduce practice variability. ICU physiotherapists can then provide 
evidence for effectiveness in the ICU. ICU physiotherapists and researchers need to identify 
and evaluate appropriate implementation strategies for the implementation of best-practice 
physiotherapy care in the public sector ICU setting in SA. 
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CHAPTER 4: PHASE 2 
Best-practice implementation strategies to facilitate guideline or protocol 
implementation in intensive care: A Systematic Review 
 
4.1 Introduction and Background 
Less than optimal patient outcomes and increased costs of patient care are linked to variations 
in practice in intensive care including intensive care physiotherapy (Hanekom et al., 2013; Koo 
et al, 2011). The use of clinical practice guidelines (CPGs) and protocols to inform clinical 
practice not only improves the effectiveness and efficiency of healthcare but reduces the 
inappropriate care and variations in health care practice (Medves et al., 2010). Evidence-based, 
validated CPGs and protocols for ICU care that improve critical care outcomes exist in the 
current era of medical practice (Weiss & Baker, 2014). Such evidence-based, validated CPGs 
and protocols for the physiotherapeutic management of intensive care patients also exist and 
have been published (Hanekom et al., 2013; Rycroft-Malone et al., 2012). However, a major 
challenge faced by physiotherapists, is implementing this evidence into practice (Bernhardsson 
et al., 2017; Sinuff et al., 2008). This challenge is not isolated to the intensive care 
physiotherapist. Other multidisciplinary intensive care team members such as intensive care 
nurses, intensivists and dieticians are faced with similar challenges (Weiss & Baker, 2014; 
Needham, 2010; Crites et al., 2009; Grimshaw et al., 2004; Grol & Grimshaw, 2003). 
 
Implementation science is defined by Eccles & Mittman (2006, “Abstract,” para.1) as: “…the 
scientific study of methods to promote the systematic uptake of research findings and other 
EBPs into routine practice, and, hence, to improve the quality and effectiveness of health 
services.” Eccles & Mittman (2006, “Abstract,” para.1) further state: “This relatively new field 
includes the study of influences on healthcare professional and organisational behaviour.” 
This new science supports and recognises the need for new, “real world” implementation 
studies in which the increasing body of evidence-based clinical practices can be effectively 
implemented (Bauer et al., 2015; Scales et al., 2009).  
 
Questions about accelerating the uptake or adoption of evidence-based practices and how an 
increase in implementation fidelity can be achieved have arisen (Weiss & Baker, 2014). 
Implementation fidelity is defined as the “degree to which an intervention (implementation 
strategy) is delivered as intended and is critical to successful translation of evidence-based 
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interventions (CPGs and/or protocols) into practice” (Breitenstein, Gross, Garvey, Hill, Fogg 
& Resnick, 2010, “Abstract,” p.164). Implementation fidelity therefore refers to both the 
exposure of the targeted healthcare professional group to the CPG and/or protocols and the 
exposure to the implementation strategies used in the implementation process (Breitenstein et 
al., 2010). An implementation strategy is a “purposeful procedure used to achieve clinical 
practice compliance with a guideline recommendation” (Mazza et al., 2013, “Background,” 
para.1). In implementation science, implementation strategies are important as these strategies 
are part of the ‘how to’ aspect of practice change in healthcare (Proctor, Powell & McMillen, 
2013). The pace and effectiveness of implementing evidence into practice is a high research 
priority (Proctor et al., 2013). Various factors have been identified for the poor uptake of 
validated evidence-based CPGs and protocols in clinical practice since the 1990s (Rubenstein 
& Pugh, 2006; Grimshaw et al., 2004; Grol & Grimshaw, 2003; Oxman, Thomson, Davis, 
Haynes et al., 1995). Uncertainty regarding which implementation strategies (Boaz et al, 2011; 
Higgins & Green, 2011; Stevens et al., 2007) are effective for the uptake of CPGs and protocols 
into clinical practice can affect the outcome of implementation processes in healthcare 
including intensive care. Therefore, the effectiveness of implementation strategies in the 
intensive care setting needs to be explored.  
 
Various implementation strategies have been described and categorised into professional, 
organisational, financial and regulatory interventions that cover 49 distinct strategies according 
to the Cochrane Effective Practice and Organisation of Care (EPOC) Review Group (Mazza et 
al., 2013). Professional implementation strategies include the distribution of educational 
material, educational meetings and outreach visits, patient-mediated interventions, local 
consensus processes and opinion leaders, audit and feedback, reminders, marketing and mass 
media. Organisational implementation strategies include the revision of professional roles, 
clinical multidisciplinary teams, formal integration of services, skill mix changes, continuity of 
care, satisfaction of providers (interventions to “boost” morale) and communication and case 
discussion between distant health professionals. Implementation strategies can be active (active 
feedback strategy) or passive (distribution of educational material via printed booklets or 
websites). A single implementation strategy or a combination of single implementation 
strategies referred to as a multifaceted strategy can be used to implement research into practice 
(Proctor et al., 2013; Grimshaw et al., 2004). Two key findings from systematic reviews on 
guideline dissemination and implementation strategies include that 1) multifaceted 
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implementation strategies do not result in a significantly greater effect on process of care 
outcomes when compared to single-faceted strategies and 2) passive strategies, such as 
educational materials, produced moderate but significant improvements in process of care 
outcomes and behaviour compared to no strategy. The findings also indicated that passive 
strategies could be more cost effective in resource limited settings than active strategies (Boaz 
et al., 2011; Higgins & Green, 2011; Needham, 2010; Sinuff et al., 2008; Stevens et al., 2007; 
Grimshaw et al., 2004). Findings from the reviews on implementation in healthcare also 
indicated that the methodological quality of the studies were generally poor, meta-analysis 
prevented due to variability in outcomes and strategies compared and results on effectiveness 
of implementation strategies conflicting (Scales et al., 2009; Grimshaw et al., 2006; Grimshaw 
et al., 2004; Grimshaw et al., 2001). 
 
Implementation strategies that work in other clinical settings may not necessarily work in a 
setting such as intensive care (Sinuff et al., 2008). The intensive care environment is a complex 
and dynamic one (Stiller, 2013). Multidisciplinary teams; variations in healthcare professionals 
including physiotherapists expertise and educational profile, diverse physician training 
(anaesthesia; surgery; medicine), team reliance on technological support, heterogeneity of 
patients and rapidly changing complex critical illness are possible barriers to implementation 
strategies in the intensive care setting (Rycroft-Malone et al., 2012; Sinuff et al., 2008). While 
the use and effectiveness of various implementation strategies in the implementation of CPGs 
and/or protocols have been investigated in the intensive care, this data has not been synthesized. 
Thus, the optimal best-practice implementation strategies in the intensive care remain unknown 
(Sinuff et al., 2008).   
 
There has been a huge investment in the development of evidence-based CPGs and protocols 
that can benefit and improve patient care and patient outcome (Bernhardsson et al., 2017; Bauer 
et al., 2015; Grant et al., 2016). Thus, the need to adopt these CPGs and protocols into clinical 
practice including intensive care practice is advocated. There are many challenges in providing 
evidence-based care and in changing practice. One of these challenges include identifying the 
best-practice implementation strategies required to best implement these guidelines and change 
practice (Bernhardsson, et al., 2017; Boaz et al., 2011; Higgins & Green, 2011; Stevens et al., 
2007; Rubenstein & Pugh, 2006; Grimshaw, et al., 2004; Grol & Grimshaw, 2003). This 
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resulted in the review question: “What is the best-practice process of implementation strategy 
for effective uptake of CPGs and protocols for changing ICU practice?”  
 
Reviews have investigated professional or knowledge translation strategies in implementation 
of evidence-based practices in other areas of healthcare and included different study designs 
(Medves et al., 2010; Grimshaw et al. 2004). Some reviews in ICU have specifically looked at 
implementation strategies that affect the uptake of specific care bundles or practices (Trogrlić 
et al., 2014; Cahill, Dhaliwal, Day, Jiang & Heyland, 2010). There has been no review in the 
literature that determined which specific implementation strategies would be effective in the 
uptake of CPGs and protocols, change practice and improve process of care and patient 
outcomes in the ICU. This information is valuable as it will provide an evidence base from 
which implementation processes or guidelines can be developed and may contribute to the 
successful uptake of CPGs and protocols in a unique environment such as the intensive care 
setting. Therefore, this review aimed to systematically identify rigorous evaluations and 
determine the best-practice implementation strategy to facilitate effective uptake of evidence-
based CPGs and protocols to change intensive care practice. The specific objectives of the 
review were to i) describe the various implementation strategies used, ii) describe the outcomes 
used to measure effectiveness following implementation, iii) estimate the effectiveness of 
implementation strategies in changing intensive care practice, iv) describe the factors associated 
with successful practice change implementation and v) describe implementation fidelity 
achieved in the included studies.   
 
4.2 Methods 
The methods for this review were adopted from a systematic review on guideline dissemination 
and implementation strategies in healthcare conducted by Grimshaw et al., (2004). The 
methodological approach used for the review is described in detail below. 
 
4.2.1 Literature Search  
A health research librarian was consulted by the Primary Reviewer [FK] in order to assist in 
the development of a search strategy (search terms and databases to be searched). Searches 
were conducted in seven electronic databases namely PubMed (Medline in Pubmed), Cochrane 
Library, Ebscohost (included Academic Search Premier, Africa Wide Studies, Health Source: 
Nursing/Academic Edition, CINAHL and Medline), Web of Science, Scopus (EMBASE in 
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Scopus), Proquest Medical Library and Science Direct using language (English) and date 
restrictions (date of inception of databases to 31 March 2014) [Addendum 13].  A recent 
systematic review by Morrison et al., (2012) found no evidence of a systematic bias from the 
use of language restrictions in systematic review-based meta-analyses in conventional medicine 
and thus the reason to only include English studies. Screening of the reference lists of included 
full text studies (pearling) for other potential studies for inclusion was conducted following the 
same selection process as that of the electronic search. Thesis and dissertations and conference 
proceedings were not included in the search as only peer reviewed, published full text studies 
were included. 
  
4.2.2 Study Inclusion Criteria  
Studies were included if they met the criteria outlined in Table 4.1.  
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Table 4.1 Study Inclusion Criteria 
Study Inclusion Criteria 
Participants  Multidisciplinary Intensive Care Health Care Professionals 
Interventions  Single, Multifaceted, Active or Passive Professional and Organisational Implementation 
Strategies (interventions) used to implement clinical guidelines or evidence-based protocols in 
intensive care 
Comparisons Studies comparing: 
 two single implementation strategies; 
 two multifaceted strategies; 
 active strategies to passive strategies; 
 a single strategy to a multi-faceted strategy or  
 more than two types of strategies at a time.   
Outcomes Studies reporting: 
 patient outcome and/or  
 process of care indicators and/or 
 objective measures of health care provider behaviour, knowledge, attitude and self-efficacy  
Study Designs  Randomised controlled trials (RCT), involving either individual randomisation at the level of 
the patient (P-RCT) or cluster randomisation at the level of professional, practice or healthcare 
organisation (C-RCT);  
 controlled clinical trials (CCT), involving either individual allocation at the level of the patient; 
(P-CCT) or cluster allocation at the level of professional, practice or healthcare organisation 
(C-CCT);  
 controlled before and after (CBA) studies and  
 interrupted time series (ITS) studies was included for selection in the review (Grimshaw et al., 
2004). 
Methodological 
Quality 
Criteria 
for EPOC 
Review 
 Two criteria i) study design (RCT, CCT, CBA, ITS) and ii) methodological criteria - included 
if the objective measurement of performance/provider behaviour or health/patient outcomes 
was reported and relevant and interpretable data was presented or obtainable [Addendum 14].  
 CBA – Include: i) if contemporaneous data collection was reported and ii) if there was an 
appropriate choice of control site/activity (studies had to contain a minimum of two 
intervention and two control groups) [see in Addendum 14 under study design]. 
 ITS – Include: i) a clearly defined point in time when the intervention occurred and ii) at least 
3 data points before and 3 after the intervention had to be reported [see in Addendum 14 under 
study design].  
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4.2.3 Intervention Reporting 
The Cochrane Effective Practice and Organisation of Care Review Group classify the 
implementation strategies according to a taxonomy of professional and organisational 
interventions [Addendum 14]. The implementation strategies in the current review are therefore 
reported based on the EPOC classification. Studies using professional and organisational 
strategies were included. A standard definition of “Clinical Practice Guidelines” by Field & 
Lohr (1990) was adopted for use in this study. According to the definition of Field & Lohr 
(1990), CPG’s are "systematically developed statements to assist practitioners and patient 
decisions about appropriate health care for specific circumstances." This definition was also 
used in a review by Medves et al., (2010) and Grimshaw et al., (2004) on implementation and 
dissemination strategies in healthcare. Clinical protocols can be seen as more specific than 
CPGs, defined in greater detail. Protocols provide "a comprehensive set of rigid criteria 
outlining the management steps for a single clinical condition or aspects of organisation” 
(Mazza et al., 2013). Studies that evaluated an intervention that was considered by the reviewers 
to meet the above criteria were included regardless if the term clinical practice guideline or 
protocol was used (Grimshaw et al., 2004).    
 
4.2.4 Study Selection and Review Process 
The Primary Reviewer [FK) searched the predetermined databases using the predetermined 
search strategies. The Primary Reviewer [FK] and Second Reviewer [CK] independently 
screened articles at title, abstract and full text level for inclusion in the review. No further titles 
were identified through pearling. Disagreements were resolved through discussion between the 
two reviewers and a Third Reviewer [SH] was consulted as an independent consensus reviewer 
when the disagreement between the primary and secondary reviewer at any of the 
aforementioned levels of paper selection and inclusion could not be resolved.  
 
4.2.5 Data Abstraction/Extraction 
The Cochrane Effective Practice and Organisation of Care Review Group Data Collection 
Checklist [Addendum 14] and Data Abstraction Form [Addendum 15] was used to extract the 
study data required.  Data were extracted by the Primary Reviewer [FK] and verified by the 
Second Reviewer [CK]. Disagreements were resolved by discussion and by consulting the 
Third Reviewer [SH]. 
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4.2.6 Methodological Quality Criteria (internal validity) and Risk of Bias Assessment 
The two reviewers [FK and CK] independently assessed the methodological quality and risk of 
bias assessment of the included studies and disagreement was resolved by discussion and by 
consulting the Third Reviewer [SH].  The EPOC methodological quality criteria in the EPOC 
data collection checklist [Addendum 14] was used to critically appraise the included studies for 
each design. Studies had to meet the minimum criteria for EPOC scope, design, and 
methodology for inclusion in EPOC reviews [Table 4.1]. Seven standard criteria are used for 
RCTs and CCTs to assess the methodological quality of the study. For CBAs there are also 
seven standard criteria which are different to the RCT and CCT criteria. Two standard criteria 
that are further divided into four specific criteria each are used for ITS designs. The criteria are 
rated as “Done”, “Not Clear” or “Not Done”. The authors were not contacted when a particular 
criterion was found to be “Not Clear”. The Cochrane Risk of Bias Assessment for each study 
was conducted and is rated as “Low Risk”, Unclear Risk” or “High Risk” [Addendum 16] 
(Higgins & Green, 2011; Grimshaw et al., 2004).  
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    
4.2.7 Data Analysis/Synthesis  
A summary statistic for homogenous data was calculated to describe the intervention effect. 
Studies that contained dichotomous (binary) data was analysed using RevMan 5.1.0 (2011) to 
calculate the odds ratio (OR) with 95% confidence intervals (CI) of the effect of the intervention 
on the process of care measures. The Chi square test was used to determine heterogeneity of 
the results of the included studies and to examine inconsistency across studies (Higgins & 
Altman, 2008). RevMan 5.1.0 (2011) was used to determine effect estimates by performing 
meta-analysis. Heterogeneity was based on whether similar outcomes were measured using 
different units of measurement and therefore could not be combined for measures of 
effectiveness. Heterogeneity was also based on measures that were different but used the same 
unit of analysis and could thus be combined to measure effectiveness using meta-analysis. Data 
or results obtained from heterogeneous studies was summarized in a narrative report (meta-
synthesis).  
 
4.3 Results 
The electronic literature search identified 507 potentially useful citations (studies) after 117 
duplicates were removed [Figure 4.1]. Table 4.2 presents the total studies found per database 
searched including duplicates.  
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Table 4.2 Total Studies found per Database with Duplicates 
Electronic Databases Searched Total Hits Duplicates 
Removed 
Total Studies 
Included 
PubMed 33 0 33 
EbscoHost 41 17 24 
Web of Science 114 2 112 
Cochrane Library 11 0 11 
Science Direct 129 1 128 
Scopus 112  1 111 
ProQuest Medical Library 184  0 184 
 
Following the review process 50 papers were included at full text level and only 9 of these 
papers (Sinuff et al., 2013; van der Veer et al., 2013; Acolet, Allen, Houston, Costeloe & 
Elbourne, 2011; Arnold et al., 2011; Curtis et al., 2011; Scales et al., 2011; Horbar et al., 2004; 
Martin, Doig, Heyland, Morrison & Sibbald, 2004; Doig et al., 2008) were included in the 
review [Figure 4.1]. All included studies were in English. There were no foreign language 
studies found in the search process and thus no studies were excluded on this criterion. A list 
of the 41 excluded studies and reasons for exclusion are documented in [Addendum 17]. 
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Figure 4.1 PRISMA Flow Diagram outlining the Review Process and Study Selection 
(Diagram Template: Moher, 2009) 
 
4.3.1 Characteristics of the Included Studies 
The characteristics of the included studies is summarised in Table 4.3. The nine studies were 
conducted in intensive care units based in community and teaching hospitals in developed 
countries. The majority of studies were conducted in North America, specifically in Canada. 
All studies were published in the last two decades between 2004 and 2013 with an increase in 
the number of studies from 2011. There were more RCT than ITS designs and no CCT and 
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Table 4.3 Characteristics of the Included Studies (light grey shaded area – not applicable) 
Author/s and Year of 
Publication 
Country/ies Study 
Design 
ICU Setting Targeted ICU Healthcare 
Professional/s 
Implementation 
Strategy/s  
Evidence-Based Practices Implemented 
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Martin et al., 2004 
 
Canada, Ontario           
 
     Nutritional Support. 
Horbar et al., 2004 
 
North America           
 
     Surfactant Treatment of Preterm Infants (23-29 weeks) 
Gestation. 
Doig et al., 2008 
 
Australia and 
New Zealand 
         
 
      Feeding Guidelines 
Scales et al., 2011 
 
 
 
 
Canada, Ontario             
  
 
 
 
 
 
6 target care practices: 
* VAP Prevention & Prophylaxis against DVT 
* DSBT & Prevention of CRBI       
* Early Enteral Feeding & Decubitus Ulcer Prevention 
Arnold et al., 2011 
 
Canada, Ontario                Appropriate use of Frozen Plasma Transfusions. 
Acolet et al., 2011 
 
UK, England                Change in Policy & Practice - Care of Preterm babies. 
 
Curtis et al., 2011 
 
US, Tecoma & 
Seattle 
               End of Life Care  
 
Sinuff et al., 2013 
 
Canada & US                Prevention, Diagnosis, and Treatment of VAP 
van der Veer et al., 2013 
 
Netherlands                Daily ICU practice - Quality Improvement Initiative to 
monitor and improve ICU Performance. 
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CBA designs found in this review. The multidisciplinary healthcare professionals targeted in 
the studies varied. However, mostly physicians, nurses and respiratory therapists were targeted 
in the implementation process and very few allied healthcare professionals. Studies 
implemented a wide range of different evidence-based guidelines and protocols but 
interestingly no study implementing ICU physiotherapy evidence-based guidelines or protocols 
was found. The study periods varied between 6 months and 4 years with varying pre-, 
implementation and post-implementation periods. Only three studies (RCTs) compared a 
multifaceted to a single implementation strategy for inclusion in a meta-analysis. Seven studies 
included adult ICU patients (van der Veer et al., 2013; Arnold et al., 2011; Curtis et al., 2011; 
Scales et al., 2011; Sinuff et al., 2011 Doig et al., 2008; Martin et al., 2004) and two included 
neonatal patients (Acolet et al., 2011; Horbar et al., 2004). The characteristics of the patients 
admitted to the adult and neonatal studies are described in the next paragraph. 
 
The total number of patients enrolled in the adult ICU studies ranged from a total of 88 patients 
to 13539 patients. The mean ages of patients were more than 55 years of age and the majority 
(≥ 50%) of patients in both the intervention and control ICUs were male. The mean APACHE 
II scores for five of the seven adult ICU studies in both the control and intervention groups 
indicated that all patients admitted in these trials were severely ill on admission (van der Veer 
et al., 2013; Arnold et al., 2011; Sinuff et al., 2011; Doig et al., 2008 and Martin et al., 2004). 
Two RCTs did not report on APACHE II Scores for patients admitted in their studies (Curtis et 
al., 2011 and Scales et al., 2011). The neonatal ICU studies admitted 6039 neonates at a 
gestational age of 27 weeks (Horbar et al., 2011) and 355 neonates with a gestational age of < 
27 weeks (Acolet et al., 2011) each. The median (IQR) number of admissions of very low birth 
weight (VLBW) infants (< 1.5kg) was 48.5 (30-88) (Acolet et al., 2011) and 75 (53-106) 
(Horbar et al., 2004) in the intervention arm and 44 (24-68) (Acolet et al., 2011) and 71 (41-
114) in the control arm (Horbar et al., 2004).  
 
4.3.2 Methodological Quality Criteria (Internal Validity) & Risk of Bias Assessment 
All studies were included in the data synthesis and no studies were excluded based on the 
methodological quality and/or risk of bias assessment. The studies included 7 (78%) RCT and 
2 (22%) ITS designs. The quality of the studies by design and allocation level is summarised in 
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Table 4.4a and 4.4b. The Risk of Bias Assessment for the RCTs is also included under 4.3.2.1 
[Figure 4.2]. 
 
4.3.2.1 RCTs  
Follow-up of professionals (protection against exclusion bias) was not clear for 71.4% of the 
RCT’s as it was not reported in the studies. Curtis et al., (2011) had nurses in the ICU complete 
a questionnaire for one of the outcome measures. Their response rate was ≤ 80% to their 
questionnaire and thus ≤ 80% for that outcome measure. Thus, protection against exclusion bias 
was scored “not done” for this study. Scales et al., (2011) reported that semi-structured 
interviews with the healthcare professionals was done. However, they did not report on the 
protection of exclusion bias and thus it was unclear as to the risk of exclusion bias.  
 
The other studies did not report on any evaluation of outcomes at the level of the healthcare 
professional (protection of exclusion bias) and thus were scored as “not clear”. More than half 
the studies (57.1%) scored “done” for blinded assessment of the primary outcome mainly as 
primary outcome measures were objective measures and not because assessments of outcomes 
or study assessments were blinded to the data capturers or statistician. Horbar et al., (2004) was 
one exception where the statistician was masked to the study assignment or data.  
 
Table 4.4a Methodological Quality of the RCT’s  
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Done  n(%) 7 (100%) - 4 (57.1%) 4 (57.1%) 7 (100%) 6 (85.7%) 7 (100%) 
Not Clear ? n (%) - 5 (71.4%) 1 (14.3%) 2 (28.6%) - 1 (14.3%) - 
Not Done  n (%) - 2 (28.6%) 2 (28.6%) 1 (14.3%) - - - 
Martin et al., 2004   ?      
Horbar et al., 2004  ?      
Doig et al., 2008   ?      
Acolet et al., 2011    ?  ?  
Curtis et al., 2011        
Scales et al., 2011  ? ? ?    
van der Veer et al., 2013    ?      
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Performance and attrition bias were two key areas of bias of five (71.4%) of the included RCT 
study designs. In 42.8% of the studies blinding of the participants and personnel was not 
possible. Overall the risk of bias of the RCTs can be categorised as “low risk”. 
 
 
Figure 4.2 Risk of Bias Summary: Review Authors' Judgements about each Risk of Bias 
Item for each Included Study. 
 
4.3.2.2 ITSs  
Both ITS designs presented secular changes and detection bias. 
 
Table 4.4b Methodological Quality of the ITS Studies  
Quality Criteria 
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Arnold et al., 2011         
Sinuff et al., 2013         
+ Low Risk of Bias 
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4.3.3 Implementation Strategies Identified in the Included Studies.  
Table 4.5a represents the professional and/or organisational implementation strategies used in 
the included studies to implement CPGs and/or protocols in intensive care. Strategies used in 
the implementation of CPGs or protocols in the intensive care setting were either multifaceted 
or single-faceted strategies and active or passive implementation or dissemination strategies. 
Only four professional implementation strategies and three organisational implementation 
strategies were used in the included studies. One study used a combination of only professional 
implementation strategies whereas eight studies used a combination of professional and 
organisational implementation strategies combined.  Educational strategies were shown to be 
the most frequent implementation strategy used and was used in all included studies (100%, 
n=9/9), followed by 89% (n= 8/9) using audit and feedback and 67% (n=5/9) of studies using 
reminders. In 56% (n=5) of the studies, a combined strategy of education, audit and feedback 
and reminders were used. There are a variety of educational strategies. Table 4.5b presents the 
various educational strategies used per study. All except one study (van der Veer et al., 2013) 
used two or more types of the educational implementation strategies.  
 
4.3.3.1 Decision-making regarding Selection of Implementation Strategies  
Four studies did not report on how the implementation strategy used in the implementation 
process was decided upon (Scales et al., 2011; Arnold et al., 2011; Acolet et al., 2011 and 
Horbar et al., 2004). Three studies based their strategy/ies on evidence in the literature. van der 
Veer et al., (2013) used the activating performance feedback strategy based on evidence from 
two reviews. Curtis et al., (2011) developed their 5-component implementation strategy based 
on a self-efficacy theory that clinicians change behaviour when knowledge is increased, 
attitudes are enhanced and appropriate behaviour is modelled. Martin et al., (2004) based their 
implementation strategy on outcomes from a review on translating guidelines into practice. 
Sinuff et al., (2013) and Doig et al., (2008) did not report on how the implementation strategies 
were chosen. However, Sinuff et al., (2013) introduced the implementation or practice change 
strategy to the involved healthcare professionals and received their input and made changes. 
Doig et al., (2008) had a discussion around the multifaceted implementation strategies and its 
use for practice change at a 2-day workshop before implementation. 
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Table 4.5a Professional & Organisational Implementation Strategies (shaded light grey areas=strategies not used,  - intervention unit,  - control unit)                       
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Horbar et al., 2004             
Doig et al., 2008                           
Scales et al., 2011 
 
       
 

 

 

 

 

 

 
  
 
     
 
 
Arnold et al., 2011                  
  
Acolet et al., 2011            
Curtis et al.,2011                       
Sinuff et al., 2013                          
van der Veer et al., 
2013   
 
        
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Table 4.5b Educational Implementation Strategies (shaded light grey areas=strategies not used,  - intervention unit) 
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Martin et al., 
2004 
                                
Horbar et al., 
2004 
                                
Doig et al., 
2008 
                                
Scales et al., 
2011 
                                
Arnold et al., 
2011 
                                
Acolet et al., 
2011 
                                
Curtis et 
al.,2011 
                                
Sinuff et al., 
2013 
                                
van der Veer 
et al., 2013 
                                
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4.3.5 Estimate of Effectiveness of Implementation Strategies  
4.3.5.1 Process of Care Measures 
Dichotomous process of care measures from Horbar et al., (2004) and Acolet et al., (2011) 
were computed into Revman 5.1 (2011) and a meta-analysis performed. Figure 4.3 represents 
the measure of effectiveness of multifaceted versus single implementation strategies between 
studies with dichotomous process of care outcomes (Horbar et al., 2004 and Acolet et al., 
2011). 
 
 
Figure 4.3 Forest Plot of Comparison (Meta-analysis):  Multifaceted Strategy versus 
Single Strategy, Outcome: Dichotomous Process of Care Measure 
 
The overall effect estimate favoured the intervention thus favouring the multifaceted 
implementation strategy. The multifaceted strategy is significantly more effective [OR 4.07, 
95% CI: 2.93-5.65; p<0.00001] than the single strategy in improving process of care measures. 
It is four times more likely that the multifaceted implementation strategy is more effective in 
changing practice than a single implementation strategy and we can be 95% sure that if the 
studies were repeated the outcome would be the same as there is a narrow confidence interval. 
There was substantial to considerable heterogeneity (I2=89%) (Higgins & Green et al., 2008) 
between process of care outcomes with a statistically significant p-value < 0.00001 indicating 
significant heterogeneity of process of care outcomes between studies. Both studies had an 
overall low risk of bias with rigorous designs. Thus, it can be confidently said that the results 
found are likely to be true. van der Veer et al., (2013) did not evaluate process of care measures 
and thus could not be included in the meta-analysis. There was only one continuous process of 
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care measure described in Horbar et al., (2004) and Acolet et al., (2011) respectively but these 
differed in the measure used. These continuous process of care measures were the time to first 
surfactant treatment in minutes (Horbar et al., 2004) and temperature on admission to the 
neonatal ICU [degrees Celsius] (Acolet et al., 2011). Both these process of care measures were 
reported to have improved in the intervention units with a reduction in time to first surfactant 
treatment administered and increase in temperature in infants admitted to the neonatal ICU 
respectively (Table 4.6a).  
 
4.3.5.2 Patient-Centred/Oriented Clinical Outcome Measures  
Due to clinical heterogeneity of the patient-oriented/centred clinical outcomes a meta-analysis 
was not possible, thus they are described narratively and are presented in Table 4.6b. None of 
the primary or secondary patient-centred/oriented clinical outcome measures in van der Veer et 
al., (2013) showed any statistically significant differences in the intervention versus the control 
units comparing a multifaceted to a single implementation strategy respectively. Two primary 
patient-centred/oriented clinical outcomes were measured in Horbar et al., (2004). The 
secondary patient-centred/oriented clinical outcomes in Horbar et al., (2004) namely intubation 
in the delivery room and severe intra-ventricular haemorrhage (grades 3 or 4) showed 
statistically significant improvements favouring the multifaceted implementation strategy 
implemented in the intervention units. Intubation in the delivery room increased due to early 
surfactant therapy being introduced and severe intra-ventricular haemorrhage (grades 3 or 4) as 
a complication had decreased. Acolet et al., (2011) did not evaluate any patient oriented/centred 
clinical outcome measures.  
 
4.3.5.3 Healthcare Provider Behaviour, Knowledge, Attitude and Self-Efficacy Measures 
None of the studies reported on outcomes such as healthcare provider behaviour, knowledge, 
attitude and self-efficacy. There were no reports of provider satisfaction in any of the studies. 
This still cannot be determined and remains unknown.  
 
4.3.4 Outcomes Measured in the Implementation Studies 
The primary outcomes measured by each study included either process of care measures 
specific to the CPG and/or protocol implemented and/or patient-oriented/centred clinical 
outcomes. The majority of studies (78%, n=7/9) used process of care measures as their primary 
outcomes and 67% (n=6/9) of the studies used clinical outcomes as their primary outcomes. 
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The process of care and patient-oriented/centred clinical outcomes measured by these studies 
are presented in Table 4.6a and 4.6b. Studies reported more improvements in the process of 
care measures than patient-oriented/centred clinical outcomes when comparing the 
implementation strategies used in their respective studies.
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Table 4.6a Process of Care Measures or Indicators (* - Primary Process of Care Outcomes, # - Secondary Process of Care Outcomes, shaded light 
grey areas = studies included in the meta-analysis) 
Author/s and 
Year of 
Publication 
Process of Care Indicators/Measures ( - increased or - reduced favouring 
the intervention or stayed the same [-] ) 
Outcome Results (Intervention versus Control Unit) 
 
Favoured the 
Intervention 
() 
Martin et al., 
2004 
 
 
 
 
*Number of days fed on EN  
*Number of days fed on any feed (any Nutrition)  
*Time from ICU admission to receiving enteral feeds [-] 
*Time from ICU admission to receiving any feed (any nutrition) [-] 
 
 
* (6.7 v. 5.4 per 10 patient-days at risk, p = 0.042) 
* (8.5 v. 6.9 per 10 patient-days at risk, p = 0.02) 
* (1.61 v. 2.16, p = 0.17) 
* (1.52 v. 1.85, p = 0.22) 
Results only from the appropriately randomised ICUs  
 
 
 
 
Horbar et al., 
2004 
 
 
 
 
 
 
 
 
 
*Surfactant treatment in Delivery Room of all Infants (% per group - OR)  
*Time to First Dose of Surfactant Administration after Birth (% per group - OR)  
 
*1st Surfactant Treatment more than 2hrs after Birth (minutes per group – median 
and interquartile range)  
#Intubated in the delivery room  
#Receive surfactant at any time  
#Overall proportions of infants intubated and received conventional ventilation or 
high frequency ventilation [-] 
 
 
* 5.38 95% CI: 2.84 -10.20 (adjusted OR and 95% CI), (P < 0.003) 
* 21 minutes (IQR: 10-128) v 78 minutes (IQR:29-410), adjusted HR 
1.57 (95% CI: 1.42 to 2.07)  
* 0.35 95% CI: 0.24 - 0.53 (adjusted OR and 95% CI), (P < 0.001) 
 
#1.65, 95% CI: 1.19 - 2.29, p < 0.05 (adjusted odds ratio) 
#1.55, 95% CI: 1.08 - 2.23, p < 0.05 (adjusted odds ratio) 
# 1.10, 95% CI: 0.78 - 1.56 and 1.08, 95% CI: 0.65 to 1.80 respectively 
(adjusted odds ratio) 
 
Results only from the appropriately randomised ICUs 
 
 
 
 
 
 
 
 
 
 
Doig et 
al.,2008 
 
 
 
 
#Number of patients receiving nutritional support in ICU (%) 
#Number of patients fed within 24-hours of ICU admission (%) 
#Mean days to start of Enteral Nutrition  
#Mean days to start of Parenteral Nutrition   
#Proportion of ICU days fed (fed days /10 patient-days)  
#Renal Replacement Therapy (dialysis days/10 patient-days) [-] 
# 94.3% vs 72.7%; diff, 22.5%, 95% CI: 18.1% - 25.0%, p = 0.001 
#60.8% vs 37.3%; diff, 23.4%, 95% CI: 12.9% - 36.2%, p < 0.001 
#0.75 vs 1.37; −0.62, 95% CI: −0.82 to −0.36; p <0.001 
#1.04 vs 1.40; −0.35, 95% CI: −0.61 to −0.01; p= 0.04 
#8.08 vs 6.90; diff, 1.18, 95% CI: 0.41 - 2.03; p = 0.002 
#0.75 vs 0.91; diff, −0.16; 95% CI: −0.38 - 0.16; p = 0.29 
 
 
 
 
 
 
Scales et 
al.,2011 
 
 
 
 
*Semi-recumbent positioning  
*DVT prophylaxis [-] 
*Prevention of CRBSI  
*Daily SBT [-]  
*Assessment of decubitus ulcer risk [-] 
*Early enteral nutrition [-]  
*OR 6.35, 95% CI:1.85-21.79; p=.007  
*OR 1.28, 95%CI:0.67-2.45; p=0.46  
*OR 30.06, 95%CI:11.00-82.17; p<0.001  
*OR 1.35, 95%CI: 0.44-4.12; p=0.57  
*OR 6.54, 95%CI:0.50-85.63; p=0.14  
*OR 1.16, 95% CI: 0.42-3.20; p=0.77   
 
 
 
 
 
 
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Arnold et 
al.,2011 
 
*Proportion of Inappropriate Frozen Plasm (FP) requests (%) trend to  
*Proportion FP requests consistent with guidelines (%) [-] 
*Proportion FP requests appropriate for ICU yet inconsistent with guidelines (%)   
*60% vs 46%; p = 0.09 
*23% vs 22%; p = 0.86 
*17% vs 32%; p = 0.04 
 
 
 
Acolet et 
al.,2011 
 
 
 
*Surfactant treatment in labour ward trend to  
*Baby’s trunk delivered into a plastic bag  
* “Ideal” Resuscitation Team present at Birth trend to  
*Temperature on admission to NICU  
*RR=1.30; 95%CI: 0.99 - 1.70; p = 0.06 
*RR=1.27; 95%CI: 1.01 - 1.60; p = 0.04 
*OR=1.18; 95%CI: 0.97 - 1.43; p = 0.09 
*mean difference=0.29oC; 95% CI 0.22 - 0.55; p = 0.03 
 
 
 
  
Curtis et 
al.,2011 
 
 
 
 
 
 
 
*Palliative care Elements: - Family conference, 1st 72 h  
- Prognosis discussed, 1st 72 h  
- Palliative care consult [-] 
- Spiritual care provided [-] 
- Social work assistance  
- Avoided CPR in last hour of life [-] 
- DNR orders at death [-] 
- Pain assessment [-] 
- Life support withheld or withdrawn [-] 
*OR 0.50, 95% CI: 0.34-0.73; p=0.001 
*OR 0.69, 95% CI: 0.48-0.98; p=0.04 
*OR 0.52, 95% CI: 0.18-1.5; p=0.23 
*OR 1.33, 95% CI:0.91-1.94; p=0.15 
*OR 1.73, 95% CI: 1.16- 2.58; p=0.008 
*OR 1.64, 95% CI: 0.96-2.80; p=0.07 
*OR 1.09, 95% CI:  0.71- 1.67, p=0.68 
*OR 1.06, 95% CI: 0.67-1.68, p=0.81 
*OR 0.73, 95% CI:0.50, 1.06-0.10, p=0.10 
 
 
 
 
 
 
 
 
 
Sinuff et al., 
2013 
 
 
 
 
 
 
 
 
 
 
 
*Aggregate site-level guideline concordance (overall mean) 
*Endotracheal tube with subglottic secretion drainage, % change  
*Semi-recumbent position (45°), % change  
*Chlorhexidine oral care, % change  
*Oral route of intubation (mean) [-] 
*Closed endotracheal suctioning system (mean) [-] 
*Frequency of ventilator circuit change (mean) [-]  
*Frequency of change of endotracheal suctioning system (mean) [-] 
*Frequency of change of heat and moisture exchange (mean) [-] & heated 
humidifier (mean) [-] 
*Initiation of monotherapy for each VAP suspicion, % [-] 
*8 days of antibiotic therapy for VAP, % [-] 
*Antibiotic discontinuation if VAP not present, % [-] 
* 8.0, 95%CI:2.7–13.3; p=0.007 
*22.7, 95%CI: −0.3 to 45.6; p = 0.05 
*12.0, 95% CI: 1.4–22.5; p = 0.03 
*44.5, 95%CI: 21.0–68.0; p = 0.002 
*0.11, 95%CI: −0.14 to 0.36; p = 0.34  
*−0.61, 95%CI: −1.51 to 0.30; p = 0.17 
*−0.30, 95%CI: −25.3 to 24.7; p = 0.98  
*−7.6, 95%CI: −16.6 to 1.5; p = 0.09 
*−23.5, 95%CI: −57.2 to 10.1; p = 0.11 & *0.5, 95%CI: −4.1 to 5.2; p 
= 0.80 
*7.2, 95%CI: −22.4 to 36.8; p = 0.60 
*11.7, 95%CI: −6.0 to 29.5; p = 0.13  
*18.5, 95% CI: −83.0 to 120.0; p = 0.60 
 
 
 
 
 
 
 
 
 
 
 
 
 
van der Veer 
et al., 2013 
 
N/A 
 
 
N/A N/A 
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Table 4.6b Patient-Centred Clinical Outcome Measures and Results (* - Primary Clinical Outcomes, # - Secondary Clinical Outcomes, shaded 
light grey areas - studies included in the meta-analysis) 
Author/s and 
Year of 
Publication 
Patient-Centred Clinical Outcome Measures ( - increased or - reduced 
favouring the intervention or stayed the same [-] ) 
Outcome Results (Intervention versus Control Unit) Favoured the 
Intervention 
() 
Martin et al., 
2004 
 
 
 
 
 
 
 
 
 
 
 
 
*Hospital Mortality (deaths in hospital) [-] and  
 
 
*Length of Hospital stay (mean)  
 
 
*Length of ICU stay (mean) [-] 
 
 
 
*Total amount of energy (kilojoules)delivered per patient-day [-] 
*Time required to achieve 80% of the calculated energy goal on EN [-] 
*Time required to achieve 80% of the calculated energy goal on EN or PN [-] 
*Number of days on which 80% of the goal was achieved [-] 
*27% v. 37%, p = 0.058 - without inappropriately randomised ICUs 
* 24% v. 37%, p = 0.047 - with inappropriately randomised ICUs 
included 
* 25d v. 35d, p = 0.003 - without inappropriately randomised ICUs 
* 25.4d v. 34.3d, p = 0.006 - with inappropriately randomised ICUs 
included 
* 10.9d v. 11.8 d, p = 0.7 - without inappropriately randomised 
ICUs 
* 10.8d v. 11.7 d, p = 0.65 - with inappropriately randomised ICUs 
included 
* (5292 v. 4179, p = 0.31) 
* (4.80 v. 5.10, p = 0.78) 
* (3.34 v. 3.60, p = 0.80) 
* (4.9 v. 4.2, p = 0.33) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Horbar et al., 
2004 
 
 
 
*Mortality (death before discharge from hospital) – (% per group – OR) [-] 
*Pneumothorax (% per group – OR) [-] 
#Severe Intraventricular Haemorrhage (grades 3 or 418)  
#Any Intraventricular Haemorrhage (grades 1 to 418) trend to  
#Patent Ductus Arteriosus Risk trend to 
*1.01 (95% CI: 0.79 to 1.30), P>0.05 
* 0.89 (95% CI: 0.67 to 1.18), P>0.05 
# 0.70, 95% CI: 0.56 - 0.87, p < 0.05 (adjusted odds ratio) 
# 0.80, 95% CI: 0.63 - 1.00, p > 0.05 (adjusted odds ratio)  
#1.27, 95% CI: 0.96 - 1.67, p>0.05 (adjusted odds ratio) 
 
 
  
 
 
Doig et al., 
2008 
 
 
 
 
 
 
 
 
*Hospital Discharge Mortality [-] 
#Hospital Length of Stay [-] 
#ICU length of stay [-] 
#Organ Dysfunction - Renal dysfunction  
#Mean energy delivered per patient per day (kcal/patient-day) [-] 
#Mean energy delivered per fed patient per day (kcal/fed patient-day) [-] 
 
 
 
 
#28.9% vs 27.4%; diff, 1.4%, 95% CI: −6.3% - 12.0%; p = 0.75  
*24.2 vs 24.3 days; diff, −0.08, 95% CI: −3.8 - 4.4; p = 0.97  
*9.1 vs 9.9 days; difference, −0.86 [95% CI, −2.6 to 1.3]; p = 0.42 
# 1.54 vs 2.12 renal dysfunction days/10 patient days; diff, 
−0.58, 95% CI: −1.0 to −0.04]; p =0.04) 
#1241 vs 1065; diff,177; 95%CI: −51- 457; p =0.14  
#1265vs 1204; diff, 61; 95% CI: −147- 310; p = 0.59 
 
 
 
 
  
 
 
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Scales et 
al.,2011 
N/A N/A N/A 
Arnold et 
al.,2011 
 
* Hospital mortality (%, proportion) [-] 
* ICU mortality (%, proportion) [-] 
*50%, 46%, 52%; p=0.90 
*50%, 46%, 41%; p=0.76 
 
 
Acolet et 
al.,2011 
N/A 
 
N/A N/A 
Curtis et 
al.,2011 
 
 
 
 
 
 
*Family-QODD total score and single item score (mean) [-] 
 
*Family satisfaction with ICU care (mean) (total, with care, with decision-
making) [-] 
*Nurse-QODD total score and single item score [-] 
 
*Number of ICU days before death trend to  
*Time from admission (ICU days) to withdrawal of mechanical ventilation [-] 
*-3.25, 95%CI: -9.82 – 3.33; p= 0.33 and 0.43, 95%CI: -0.49 – 
1.36; p=0.36 
*1.38, 95%CI: -4.75-7.50; p= 0.66 and 1.49, 95%CI: -4.63 – 7.62; 
p= 0.63 and 2.04, 95%CI: -4.53-8.61; p=0.54 
*0.92, 95%CI: -6.53-8.38; p= 0.81and 0.63,95%CI: -0.31-1.57; p= 
0.19 
*HR=0.86, 95%CI: 0.73-1.01; p=0.07 
*HR=0.97, 95%CI:0.76-1.24; p= 0.81 
 
 
 
 
 
 
 
 
Sinuff et al., 
2013 
 
 
 
 
 
 
 
 
#VAP rates  
#ICU length of stay (median [Q1, Q3] days) [-] 
 
#duration of mechanical ventilation [-] 
 
#ICU mortality (%, proportion) [-] 
#hospital length of stay  
 
#hospital mortality (%, proportion)  
#p=0.03, adjusted for age and SOFA score p=0.01 
#13.7 [7.4, undefined] days vs. 12.6 [7.4, undefined] days (hazard 
ratio 1.09; 95% CI 0.95–1.26; p = 0.20) 
#8.9 [4.6, 45.2] days vs. 8.1 [4.5, 28.3] days (hazard ratio 1.08; 
95% CI 0.88– 1.33; p = 0.43) 
#28.5 % vs. 25.4%, (ARR: 3.0%; 95% CI −2.6% to 8.6%; p = 0.26) 
#62.0 [21.2, undefined] days vs. 43.5 [18.6, undefined] days 
(hazard ratio 1.29; 95% CI 1.04–1.60; p = 0.02) 
#38.2% vs. 30.3% (ARR: 7.9%; 95% CI 1.1%–14.7%; p = 0.03) 
 
 
 
 
 
 
 
 
 
van der Veer et 
al., 2013 
 
 
 
 
 
*ICU LOS and 1year after intervention [-] 
 
#time to ICU death [-] 
#risk of dying in hospital 1 year after intervention [-] 
#risk of having a glucose measurement outside the range of 40–144 mg/dL [-] 
#mechanical ventilation [-] 
#readmission rate [-] 
*HR =1.02, 95% CI: 0.92–1.12 post hoc analysis 1 year, HR=1.02 
95% CI:0.92–1.13  
#HR=0.99, 95% CI:0.75–1.30 
#OR=0.96, 95% CI:  0.76–1.23.  
#OR= 0.88, 95% CI:0.67–1.16 
#HR=0.94, 95%CI:0.76-1.15 
#OR=0.87, 95% CI: 0.67–1.14 
 
 
 
 
 
 
 
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4.3.6 Factors Associated with Successful Practice Change Implementation  
Only one study included in the review (Scales et al., 2011) reported on factors associated with 
successful practice change implementation.  The authors identified seven potential mechanisms 
and effect modifiers from the perception of the frontline clinicians. These were according to 
Scales et al., (2011, p. 370): i) “performance audit and feedback on a regular basis regular 
audit including de-identified results from other hospitals was a key improvement driver through 
‘friendly competition’; ii) participating in a large quality improvement project tended to 
increase within- ICU communication and elicit support from hospital leadership; iii) 
telecommunication was a useful education medium, although it was often still difficult for ICU 
staff to leave the beside to attend sessions; iv) direct relationships between ICUs in each group 
resulting from the telecommunication networking were not as valued or evident; v) the focus 
on process of care measures, rather than outcome measures, was appreciated because of the 
heterogeneity of patients; vi) in some cases, internal improvements had created a higher 
baseline adoption rate [“We were already working on that when the project started”]; and vii) 
direct audit and feedback of process measures, evidence-based summaries, and availability of 
the central coordinating office.”   
 
4.3.7 Implementation Fidelity 
Only one included study (Sinuff et al., 2013), specifically investigated and reported on 
implementation fidelity. Sinuff et al., (2013) evaluated implementation fidelity using a self-
administered paper survey to determine clinician exposure to the VAP recommendations and 
components of the multifaceted strategy. The evaluation consisted of clinician assessment of 
the educational materials, indication of changes to content or frequency of the exposure to the 
educational materials desired. Evaluation of implementation fidelity of clinicians from all ICUs 
involved in the study was conducted with a total of 473, 420, and 380 guideline implementation 
assessment surveys for the 6-, 15-, and 24-month periods, respectively. The authors did not 
calculate a formal response rate. They reported that a formal response rate was not possible as 
not all of the same staff worked in the units during the survey administration periods. Sinuff et 
al., (2013) reported that the exposure of ICU staff to any element of the multifaceted 
intervention and VAP recommendations increased from 6 to 15 months and 15 to 24 months 
during the trial study. Sinuff et al., (2013), reported a significant increase in the exposure to any 
element of their multifaceted intervention and VAP recommendations (p = 0.001) between 6 
and 24 months. Sinuff et al., (2013) reported that more clinicians were exposed to the guideline 
recommendations, frequently asked questions, and bedside illustrations than small group 
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teaching, electronic media (VAP web site and self-administered, web-based self-assessment 
quiz) and the monthly reminder newsletter. At the end of the Sinuff study trial (24 months), 
more clinicians reported that the daily reminder checklist was implemented in their ICU 
compared to the beginning of the study trial. 
 
4.4 Discussion 
Multifaceted implementation strategies, which are a combination of single implementation 
strategies, were estimated to be significantly more effective in changing practice in a complex 
and dynamic health care environment such as intensive care than single implementation 
strategies. Education and audit and feedback were the two common strategies used in each of 
the interventions in the studies included in the meta-analysis (Acolet et al., 2011; Horbar et al., 
2004). However, each study used a different third strategy in the multifaceted implementation 
strategy, namely support (Horbar et al., 2004) and quality improvement team and plan (Acolet 
et al., 2011). Although we cannot provide clarity on which combination of single strategies 
must be used to successfully change ICU practice, it seems that education and audit and 
feedback is the common denominator that should be part of the multifaceted strategy.  
 
The studies included in the meta-analysis had overall a “good’ methodological quality and low 
risk of bias however there was considerable heterogeneity between outcomes. This 
heterogeneity can be explained by the difference in the process of care indicators measured in 
the two studies. The outcomes measured by each study are all defined as process of care 
indicators or measures however the unit of measurements were different and therefore not all 
studies could be included in the meta-analysis measuring the effectiveness of the 
implementation strategy on process of care outcome. The process of care measures is different 
due to the difference in protocols implemented and the outcomes linked to these protocols.  
Process of care indicators/measures provide a measure of the adherence to the protocols and 
therefore can indicate practice change. 
 
Even though the two studies that were included in the meta-analysis in this review were 
conducted in neonatal ICU settings (Acolet et al., 2011; Horbar et al., 2004) the outcome that 
multifaceted implementation strategies are more effective than single implementation strategies 
in improving the process of care indicators/measures could be extrapolated to the adult ICU as 
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processes of care regardless of the type of patient should show improvement following 
implementation compared to patient-centred/clinical outcomes that is more patient dependent.  
 
Implementation strategies used in the intensive care studies included in this review are 
consistent with other reviews in which education, audit and feedback and reminders were 
commonly used to implement guidelines and protocols in hospitals or intensive care settings 
(Borgert, Goossens & Dongelman, 2015; Sinuff et al., 2013; Dijkstra et al., 2006; Grimshaw et 
al., 2004). This finding is not surprising though as some studies included in this review reported 
that their implementation strategy was based on the existing evidence and theory (van der Veer 
et al., 2013; Curtis et al., 2011; Martin et al., 2004). However, it was noted that the majority of 
the included studies in this review also included multidisciplinary/quality improvement team 
and plan as part of their implementation strategy. This is relevant and a noteworthy finding 
specific to intensive care implementation.  
 
In the intensive care setting, multidisciplinary team work and collaboration is important for 
patient care. Therefore, the use of multidisciplinary/quality improvement team and plan 
supports the multidisciplinary team involvement in implementing evidence-based care and 
changing practices in the intensive care setting for improved outcomes. However, Horbar et al., 
(2004) did not include a multidisciplinary/quality improvement team and plan as part of their 
multifaceted implementation strategy but reported effective practice change. This highlights 
that clarity is still needed regarding which single implementation strategies must be combined 
in a multifaceted strategy to result in effective practice change. Support in the form of local 
champions, lead clinicians and system supports (order/request forms) was also used as part of 
the implementation interventions in some of the included studies. Support was highlighted by 
participants interviewed in Scales et al., (2011) as a factor for effective change in practices in 
the intensive care setting. Therefore, these organisational implementation strategies such as 
multidisciplinary/quality improvement team and plan and local champion, lead clinician or 
system support must be considered when trying to increase adoption and adherence to best 
practices in the ICU. 
 
Telecommunication as a means for implementing educational strategies in intensive care units 
in the study by Scales et al., (2011) was unique. Scales et al., (2011) is one of the first studies 
to implement this strategy in attempting to change practice. Telecommunication is the exchange 
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of information over large distances using electronic mechanisms. It creates access to clinical 
health care and medical services that may not always be readily available in distant rural 
settings. It can also assist in saving lives in critical care and emergency situations. It also assists 
in implementation fidelity. It allows the clinician to be exposed to the educational strategy 
without leaving the ICU (Matusitz & Breen, 2007).   
 
In Scales et al., (2011), the telecommunication intervention consisted of a videoconference-
based forum that helped organise a collaborative quality improvement network across 
geographically dispersed sites. Participants in the study reported that increased within ICU 
communication and support from hospital leadership in the large quality improvement network 
made possible by telecommunication was a factor that influenced adoption rates and change in 
practice. They felt that telecommunication was a useful education medium. However, they did 
not value the “face to face” communication resulting from the telecommunication strategy and 
felt that although useful it was still difficult to attend the education sessions. 
Telecommunication should be further explored in future studies as it is mainly a product of the 
current century where information sharing is fast paced and instantaneous with the development 
of new electronic technologies. It may assist in reducing the barriers to implementation and 
practice change such as attendance, lack of support and communication within ICUs. Its use 
and effectiveness in resource limited settings is not known however and if possible should be 
explored.  
 
All studies that included process of care measures as their primary outcomes showed significant 
improvements in at least one or more of the process of care indicators measured following the 
implementation process/intervention. No studies showed any significant improvement in 
primary clinical outcomes measured following the implementation process/intervention. 
Significant changes in process of care measures indicate that change in practice has occurred. 
However, these changes in practice do not necessarily translate to improved clinical outcomes 
as was reported in the included studies. Clinical outcomes are affected by other factors such as 
APACHE II (severity of illness) that includes patient age, chronic health status, level of 
consciousness and physiological parameters.  Five studies had reported that patients admitted 
to the units during the trials were severely ill with reported high APACHE scores. Therefore, 
merely increasing certain care processes will not necessarily change clinical outcome and 
therefore show no effect of the implementation strategy.  Process of care measures are therefore 
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more beneficial in measuring practice change than clinical outcome measures. This is supported 
by the qualitative report from participants in the Scales trial who preferred the “focus on process 
of care measures rather than outcome measures” due to the heterogeneity of patients (Scales 
et al., 2011). Depending on whether process of care indicators measured are high at baseline or 
not will determine whether there will be significant changes in process of care following the 
implementation process/intervention. This was substantiated by participants in the Scales trial 
who reported that they were already working on the specific improvement when the trial started 
and therefore higher baseline adoption rates were created due to the internal improvements, 
resulting in a reduced change effect (Scales et al., 2011).  
 
The Scales trial included in this review used a qualitative study design as part of the original 
randomised control design to evaluate the factors associated with successful practice change 
implementation (Scales et al., 2011). It is common in recent years for studies to include mixed 
method designs, however clear documentation of the designs followed should be reported by 
authors and qualitative designs should be methodologically appraised by reviewers. However, 
Scales et al., (2011) only reported briefly on the method and main outcomes of this part of their 
study. Four possibilities to make use of qualitative research in the context of Cochrane 
Intervention reviews exist according to the Cochrane Effective Practice and Organisation of 
Care Review Group. These are, when informing, enhancing, extending or supplementing 
reviews. In this review the qualitative information can be considered as enhancing the review 
which is the use of qualitative research identified whilst looking for evidence of effectiveness 
(Noyes J., et al., 2011, Chapter 4).   
 
The information obtained from the qualitative data provided by Scales et al., (2011) highlighted 
some important factors to consider for successful implementation. Process of care measures 
were more relevant outcomes to measure considering the heterogeneity of patients and would 
provide better insight of the effectiveness of implementation processes/interventions. Adoption 
rates increase further if baseline processes of care are already high and when units are already 
involved in practice change practices. Implementing practice change interventions in ICU are 
more effective if implemented in larger projects where within ICU communication can be 
strengthened and support from hospital leadership can be elicited. Also, performance audit and 
feedback of performance of other units results in “friendly competition” enforcing increased 
adoption rate and thus practice change (Scales et al., 2011). Scales et al., (2011) were the first 
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in using telecommunication as an implementation strategy for changing practice. Although 
participants in this study reported telecommunication to be a useful education medium, staff 
still found it difficult to leave the bedside to attend sessions and the direct relationships between 
ICUs resulting from the telecommunication network were not valued nor evident. This may 
need to be further explored. Quantitative data reporting the specific factors affecting successful 
implementation is required. 
 
Implementation fidelity as a measure of effectiveness of CPG or protocol uptake and adherence 
was identified and described in this review. It was reported in only one of the included studies 
and provided new insight into the evaluation of implementation processes (Sinuff et al., 2013). 
Breitenstein et al., (2010) points out that implementation fidelity is critical for successfully 
translating evidence into practice. They also state that a lack of implementation fidelity during 
the implementation process/intervention can weaken outcomes and thus lead to faulty 
conclusions about implementation process/intervention effectiveness (Breitenstein et al., 2010). 
This lack of implementation fidelity can cause potentially useful implementation 
processes/interventions to appear ineffective. Implementation fidelity failure has been 
identified as Type III errors (Breitenstein et al., 2010). If clear and feasible strategies for 
monitoring and measuring implementation fidelity is delineated prior to the start of an 
intervention study or dissemination efforts, these errors can be avoided (Breitenstein et al., 
2010). Sinuff et al., (2013) was the only study in this review that evaluated implementation 
fidelity using a paper-based survey in an intermittent time series study design. They measured 
the exposure of clinicians involved in the implementation process/intervention to the 
implementation strategies used. They reported high levels of fidelity in general to the 
implementation process/intervention with reduced exposure to implementation 
strategies/interventions such as slide presentations, electronic media and monthly newsletters 
(Sinuff et al., 2013). Implementation studies should evaluate implementation fidelity when 
applied in real life contexts to determine whether the outcomes yielded in highly controlled 
trials are the same in the real-life context. And if not, what are the barriers in these real-life 
settings that affect implementation fidelity? This review also highlighted that no studies 
included outcomes such as healthcare provider behaviour, knowledge, attitude and self-efficacy 
towards the implementation process/intervention. There were also no reports of provider 
satisfaction in any of the studies. This still cannot be determined and remains unknown. 
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This is the first review synthesizing the evidence of evaluations of implementation processes in 
intensive care settings using RCT, CCT, CBA, ITS study designs. The databases were searched 
from inception and no foreign language studies were excluded. Although studies retrieved were 
only published in developed countries this was not seen as a limitation but rather as a gap in the 
evidence. Databases such as Africa Wide Studies including studies published in developing 
countries on the African continent was included in the search but yielded no studies. The latter 
are some of the strengths of this review. There were few limitations of this review.  
 
4.5 Conclusion 
This review highlights that implementation studies in developing countries including South 
Africa are lacking. Implementation processes conducted in resource constraint ICU 
environments may provide other insights regarding factors affecting effectiveness of these 
processes. No study included in the review provided objective measures of healthcare provider 
behaviour, knowledge, attitude and self-efficacy with regards to the evidence-based practice 
implemented, and the effectiveness of the implementation strategies used. This remains 
unknown and needs to be explored. No implementation trial studies implementing and 
evaluating evidence-based ICU physiotherapy CPGs and protocols have been published. This 
is a gap in the evidence base and should be addressed. Reviews on implementation of CPGs 
and protocols using other professional and organisational, as well as financial (provider or 
patient interventions) and regulatory implementation strategies in the ICU setting is needed. No 
standardised method of choosing a multifaceted strategy for implementation of interventions in 
the ICUs were used. Tailoring of implementation strategies for implementation of interventions 
targeted to specific healthcare professionals in the ICU should be explored as a method of 
selecting appropriate implementation strategies for implementation processes. 
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CHAPTER 5: PHASE 3 
Tailoring Best-Practice Educational Implementation Strategies for 
Physiotherapy Protocol Implementation in the ICU using the Nominal 
Group Technique 
 
5.1 Introduction  
Tailoring implementation strategies to targeted healthcare professionals and healthcare 
organisations has been recommended by implementation researchers (Lewis et al., 2018; 
Powell et al., 2017; Wensing et al., 2014).  The selection and tailoring of implementation 
strategies should address the contextual needs of practice change initiatives (Powell et al., 
2017). Tailoring implementation strategies to address identified barriers can assist healthcare 
professionals, including physiotherapists, to select a tailored set of implementation strategies to 
be used in an implementation process to assist and improve the uptake of evidence-based 
clinical practice guidelines (CPGs) and protocols. This tailoring of implementation strategies 
could potentially assist to effectively implement evidence into practice and change and improve 
healthcare professional knowledge and practice (Lewis et al., 2018; Cahill, Murch, Cook, 
Heyland; Canadian Critical Care Trials Group, 2014; Wensing et al., 2014, Sinuff et al., 2013).  
 
Tailored implementation does show effectiveness, but the effect is heterogeneous and small to 
moderate (Baker et al., 2015; Baker et al., 2010).  A tailored implementation strategy potentially 
has a positive effect on uptake and implementation of evidence-based CPGs  and protocols in 
healthcare and can result in change in professional clinical practice 
(http://www.cfirguide.org/imp.html, accessed 30.06.2018; Powell et al., 2017; Baker et al., 
2015; Wensing et al. 2014). However, the review did not include any studies on the effect of 
tailored implementation strategies in the implementation of physiotherapy clinical practice 
guidelines or protocols in intensive care. 
 
Best-practice implementation strategies for the effective uptake of evidence-based protocols in 
intensive care have been identified in a systematic review (refer to Chapter 4, Phase 2). Findings 
from the meta-analysis conducted in this review suggest that multifaceted strategies are more 
effective in the uptake of evidence-based practices through improved process of care measures 
resulting in practice change in the intensive care setting (Acolet et al., 2011; Horbar et al., 
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2004). These multifaceted implementation strategies included professional implementation 
strategies such as educational strategies, audit and feedback and reminders (Acolet et al., 2011; 
Horbar et al., 2004). Trials conducted in the intensive care have used mainly a combination of 
educational strategies such as didactic lectures, workshop, workshop series, academic detailing, 
grand rounds/bedside teaching sessions and either or both a paper-based and/or electronic copy 
of the CPGs/protocols (intervention) combined with one or more other professional and 
organisational strategies. Reminders was another commonly used strategy in the majority of 
studies included in the review. As the studies included in the review were mainly conducted by 
physicians, intensivists, dieticians and nurses or respiratory therapists, it is not known whether 
the implementation strategies used by these professionals will be effective in physiotherapy 
implementation processes in the intensive care setting due to the complex and variable nature 
of physiotherapy services and patient management practices (Bernhardsson et al., 2017). In the 
systematic review in Chapter 4, Phase 2, only one study included recommended assessment of 
local barriers to implementation processes and tailoring (Sinuff et al., 2013). However, 
guidance on how to tailor implementation processes is limited (Powell et al., 2017). 
 
According to the Consolidated Framework for Implementation Research (CFIR) team of 
researchers an evidence base is not yet established for how to tailor implementation strategies 
(http://www.cfirguide.org/imp.html., accessed 30.06.2018). A dearth of evidence on the 
reliability, validity and efficiency of different approaches to tailoring implementation strategies 
for improving healthcare practices exists (Wensing et al., 2014). In the 2010 and 2015 reviews 
by Baker et al., it was reported that there was considerable heterogeneity of tailoring methods 
in the included studies. This suggests that the validity of different methods or approaches to 
tailoring implementation strategies is not well established (Wensing et al., 2014). How 
implementation strategies for improving practice are suitably, appropriately and best tailored, 
is therefore particularly unclear (Baker et al., 2015; Baker et al., 2010). Furthermore, it is not 
clear from the evidence how implementation researchers develop, select and/or tailor the 
multifaceted implementation strategies used to implement evidence-based CPGs and protocols 
specifically into daily intensive care practice including intensive care physiotherapy practice 
(Lewis et al., 2018; Bernhardsson et al., 2017; Powell et al., 2017). 
 
Wensing et al., (2014) highlights the different ways tailoring can be achieved.  Tailoring can 
range from using a simple group interview with held with clinicians directly involved in 
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implementation to a systematic stepwise approach, which involves a series of studies that 
includes the relevant populations (Wensing et al., 2014). Concept and intervention mapping, 
group model building and conjoint analysis have been identified as methods for matching 
implementation strategies to identified barriers and facilitators for a particular evidence-based 
CPG, protocol or process change implemented in given settings (Powell et al., 2017). According 
to several authors (Gagliardi, Alhabib, & the members of the Guidelines International Network 
Implementation Working Group, 2015) currently there is no reliable method for choosing 
implementation strategies that are appropriate for implementing CPGs and protocols facing 
different barriers. According to Baker et al., (2015) focus group discussions, interviews or 
surveys of the involved healthcare professionals, and/or through an analysis of the organisation 
or system in which care is provided, as well as observation and brainstorming are methods that 
can be used to identify barriers to implementation strategies and practice change. The Delphi 
and Nominal Group Technique (NGT) are two methods that involve the use of either 
observation, brainstorming, focus group discussions, interviews or surveys and that are used in 
healthcare to reach consensus. However, the NGT is used more to explore consumer and 
stakeholder views whereas the Delphi Technique would be more commonly used in developing 
guidelines with health professionals. The method of choice is dependent on a number of factors 
such as the research question, the perception of consensus required, and associated logistics 
such as time and geography (McMillan, King & Tully, 2016).  
 
The nominal group technique (NGT) is considered a structured brainstorming process 
(McMillan et al., 2016; Hanekom et al., 2014) that attempts to overcome problems associated 
with group decision-making processes as it allows all participants to equally share and 
contribute to the discussion. The NGT has the advantage of being time efficient and cost 
effective. It allows for a notably large amount of information to be obtained in one (single) 
session with the availability of outcomes immediately following the session and requires 
minimal preparation by the participants (Hanekom et al., 2014; Harvey & Holmes, 2012). The 
NGT is collaborative in nature and allows for an increase in the stakeholders’ ownership of the 
ensuing research or implementation process and therefore the likelihood of changing clinical 
practice and policy is increased (Harvey & Holmes, 2012).  
 
The NGT, designed by Delbecq & Van de Ven in 1971, is comprised of four key stages: “silent 
generation”, “round robin”, “clarification” and “voting” (ranking or rating). There is firstly a 
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“stimulus question”, which is a problem identified that requires a solution from the group. This 
question can be sent to participants in advance or presented in the session (McMillan et al., 
2016). The total time required for the session is approximately one and a half hours as silent 
generation (quiet individual generation of ideas) requires 20 minutes. The round-robin (each 
individual in the group sharing ideas) requires about 30 minutes, clarification (the individual or 
others in the group providing clarity on the ideas generated) about 30 minutes and ranking and 
voting (ranking each idea according to importance or priority and each individual voting on an 
anonymous ballot) requiring about 10 minutes. These four stages are described in detail by 
McMillan et al., (2016) and the reader is referred to their paper or Addendum 18 for further 
insight into these stages. Although anonymity is not possible during the discussions in the 
clarification stage, the individual ranking and voting sheets remain confidential (McMillan et 
al., 2016). The number of sessions required depends on the topic or problem being addressed.  
 
The NGT involves highly structured face-to-face discussions in small groups. This technique 
allows all participants to be empowered through having their voices heard and opinions 
considered by other members in the group. The NGT may be a useful method for identifying 
barriers of and facilitators for implementation strategies and tailoring implementation 
strategies. The NGT is highly adaptable and stages can be adapted individually. The time and 
cost-effectiveness of the NGT can provide a prompt result for researchers (McMillan et al., 
2016). These characteristics of the NGT, are advantages, that may support the use of this 
technique for tailoring implementation strategies in “real-world” implementation initiatives. 
 
A tailored multifaceted educational implementation strategy for the effective uptake of a 
validated evidence-based physiotherapy protocol for the physiotherapeutic management of 
surgical ICU patients in a resource limited intensive care setting by a targeted group of 
physiotherapists providing services to this ICU was needed. The identification of barriers and 
facilitators for the best-practice, educational implementation strategies using the NGT, could 
guide the selection and tailoring of a multifaceted best-practice educational implementation 
strategy to the individual and departmental implementation requirements of these 
physiotherapists. Therefore, the aim of this study was to describe the NGT to tailor best-practice 
educational implementation strategies needed for implementation of a validated evidence-based 
physiotherapy protocol for the management of surgical ICU patients. The process of tailoring 
the implementation strategies forms part of the planning and engaging phase of the planned 
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implementation initiative (trial) guided by the CFIR. This tailoring process has been 
recommended to best occur before or pre-implementation of CPGs and protocols (Damschroder 
et al., 2009). 
 
5.2 Method 
5.2.1 Research Design 
The Nominal Group Technique (NGT), a structured method that is both a qualitative and 
quantitative research design using focus groups, was used.   
 
5.2.2 Research Setting  
The Physiotherapy Department situated in a central academic hospital in the Western Cape 
formed the setting for this study.  
 
5.2.3 Population and Sample 
The study targeted physiotherapists working in a public sector central academic hospital in the 
Western Cape, South Africa (SA). These physiotherapists render services both during the week 
and on weekends to the surgical ICU. Twenty-one physiotherapists formed the population of 
the study and all were invited to participate in the nominal group technique. This group of 
physiotherapists would be involved in the implementation process for the implementation of a 
validated evidence-based physiotherapy protocol in the surgical ICU. A convenient sampling 
method was used whereby all the physiotherapists were invited and the sample size was based 
on the number of physiotherapists who attended the nominal group.  
 
5.2.4 Procedure  
5.2.4.1 Ethics 
Ethical approval for the study was obtained from the Health Research Ethics Committee of 
Stellenbosch University [S13/09/170] (Addendum 1). All relevant ethics principles for this 
study was adhered to. 
 
5.2.4.2 Data Collection  
A formal email was sent to the Head of the Physiotherapy Department providing information 
regarding the NGT workshop and inviting all physiotherapists in the department to attend the 
session. A date, time for the NGT workshop and venue convenient to the physiotherapy 
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department staff was agreed upon by all staff at a staff meeting and communicated to the 
Primary Investigator [FK] via email. All participants provided written informed consent to 
participate, consent for the session to be recorded and signed agreeing to maintain 
confidentiality of the information shared in the focus group discussions before commencing 
with the session [Addendum 19]. The participants signed an attendance register [Addendum 
20] for continuous professional development (CPD) points and completed a participant profile 
questionnaire [Addendum 21]. Participation was voluntary and participants could withdraw at 
any time during the study without consequence. 
 
A focus group discussion using the nominal group technique was conducted by the Primary 
Investigator [FK], who facilitated the session. The session was conducted on 23 July 2015 
between 12h00 and 14h00. The session was audio-taped in order for the Primary Investigator 
[FK] to have a record of the session for later reference as required for research purposes only. 
The recorded data was password protected.  
 
5.2.4.3 The NGT Process for Tailoring the Implementation Strategy 
The Primary Investigator [FK] (facilitator) explained the purpose of the NGT as part of the 
process of implementation. The NGT was to identify barriers to best-practice educational 
strategies to be used to assist the uptake of the physiotherapy protocol and to reach a decision 
on a tailored set of educational strategies to be used for the implementation process with this 
group of physiotherapists. The Primary Investigator [FK] chose to describe each round in the 
process at its specific time to prevent participants forgetting or becoming confused. The 
participants were introduced to the six best-practice educational implementation strategies 
identified in the systematic review conducted by the Primary Investigator[FK] (Chapter 4). 
They were given a description of each of the strategies [Addendum 22] and any discussion and 
clarification of the definitions of the strategies occurred. Following this, they were provided 
with the overall stimulus question namely: “What is the most appropriate set of educational 
implementation strategies that is best-suited to you and your department for the successful 
implementation of the validated evidence-based physiotherapy protocol for the management of 
surgical ICU patients?”  
 
Participants were informed at the beginning that the strategies they chose would form part of 
the process of implementation of the physiotherapy protocol. They were informed that the three 
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strategies that received the most (majority) votes following the group discussion would be 
selected for the implementation process together with reminders such as pocket cards and 
posters of the protocol. The rationale for choosing three educational implementation strategies 
was based on the review (Chapter 4) where on average three best-practice educational 
implementation strategies were used in the included studies. The introduction section of the 
NGT took 20 minutes. 
 
i)  Silent Generation  
In this stage, following the stimulus question, the participants were asked to individually 
without discussion or consultation with others write down barriers (pink paper post-its) and 
facilitators (green paper post-its) for each of the six strategies. They were given 20 minutes to 
complete the task. 
 
ii) Round Robin  
Each of the post-its’ from each individual for each implementation strategy was placed on the 
newsprint under the appropriate implementation strategy under either the barriers or facilitators 
for the specific implementation strategy. This was done in order to save time by not rewriting 
everyone’s comments. In this way the exact information from each individual was presented. 
Therefore, the round robin process where each person reads out their own ideas was eliminated 
maintaining anonymity and possibly eliminating the effect of “power play”. This task took 10 
minutes. 
 
iii) Clarification 
Once all post-it pages were placed the Primary Investigator [FK] read out the perceived barriers 
and facilitators for each implementation strategy. Participants assisted in the grouping of similar 
barriers and facilitators through the clarification process. They were also invited to seek verbal 
explanation, further details and clarification about any of the ideas regarding the barriers and 
facilitators for strategies if these were unclear to them. The person whose idea it was or any 
other person was allowed to explain or clarify. This further maintained anonymity. They also 
had the opportunity to describe possible ways to overcome barriers. The group in general was 
not very participatory in this phase even after the Primary Investigator [FK] attempted to 
increase engagement with them through questions directed at the barriers and facilitators 
identified. This session took 45 minutes. 
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iv) Voting (ranking or rating) 
Following clarification of the barriers and facilitators for each strategy, participants were 
instructed by the Primary Investigator [FK] to silently and individually decide on (vote for) 
three of the best-practice educational implementation strategies that were best suited (tailored) 
to them individually and their department as a whole for effective protocol implementation. 
The participants were each provided with three stickers which would be used to indicate their 
choice of the three implementation strategies they thought would assist effective uptake of the 
protocol by the group. Each participant was asked to individually place their three stickers on 
the sheets under each of the three strategies they chose once they had made their choice. At this 
point anonymity was not preserved as others could observe placement of stickers but may not 
necessarily have influenced choices as discussion was not allowed and did not occur during this 
process.  
 
The stickers were then counted for each strategy by the Primary Investigator [FK] in the 
presence of the participants. The three strategies with the highest scores were highlighted to the 
group. Immediate results in response to the question was thus available to participants. At this 
point the group was given an opportunity to change their choice/s (vote/s) as two of the 
educational implementation strategies namely academic detailing and workshop (one only) had 
the same number of votes and were very close to the number of votes for grand rounds. All 
participants indicated by hand that they did not want to change their votes. This process 
therefore lacked anonymity. The three strategies were prioritized in order of the votes with a 
paper or electronic version being provided to the group, followed by the workshop series and 
then the grand rounds/bedside teaching sessions. The voting and finalisation of the three best-
practice educational implementation strategies decided upon took 25 minutes after which the 
NGT session was concluded.   
 
5.2.4.4 Data Analysis 
The participant demographic data was descriptively analysed using frequencies and percentages 
and means and standard deviations. The data from the voting was descriptively analysed 
immediately after the session. Results were presented as frequencies and could be calculated 
immediately in the session. The three best-practice educational implementation strategies that 
received more than half (majority) of the votes was selected to form part of the multifaceted 
implementation strategy. The direct quotes relating to the barriers and facilitators that were 
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provided by the participants for each strategy was typed into a Microsoft word document into 
individual tables under the headings barriers and facilitators separately for each educational 
implementation strategy [Addendum 23]. Deductive content analysis was used first and 
common quotes for barriers and facilitators for each strategy were grouped together. These 
categories were categorised into common themes using an inductive form of analysis, 
describing barriers to and facilitators for the use of each educational implementation strategy 
documented in the results. The Primary Investigator [FK] also kept a short journal entry of the 
NGT session for use later for research purposes only.  
 
5.2.5 Study Incentive 
The participants in the study group received a lunch pack and a Continuous Professional 
Development (CPD) certificate, accreditation number PPB004-MD121-0025-7-2015, with 2 
points in Level 1 for attending the session [Addendum 24]. 
 
5.3 Results  
Seventeen out of 21 physiotherapists participated in the session. Four physiotherapists were not 
available to attend as they were not at work on the day due to illness or staff leave.  
 
5.3.1 Demographic Details of the Targeted Group 
The demographic details of the participants are tabulated below [Table 5.1]. The 
physiotherapists were young, early-career physiotherapists. There was only one (6%, n=1/17) 
male in the targeted group. Only two physiotherapists had post-graduate degrees of which one 
was specifically in the area of intensive care. There were 10 (59%) Production Level I (“junior” 
level) physiotherapists. The majority (70%, n=12/17) reported >5-10years and more than ten 
years of ICU experience. There was a 59% (n=10/17) reported interest in ICU physiotherapy 
practice. 
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Table 5.1 Sample Demographic Details 
Demographic details Mean (SD) and Range/Number (%) 
Age (mean years) 32 +/- 7.4years (range 23-53) 
Gender – Number (%) 
Female 
Male  
 
16/17(94%) 
1/17 (6%) 
Years of general clinical experience (mean years) 9 +/-6.9 years (range 1-30) 
Years of ICU clinical experience 
Less than 1 year 
1 year  
2-5 years  
>5-10 years 
More than 10 years 
 
2/17 (12%) 
2/17 (12%) 
1/17 (6%) 
8/17 (47%) 
4/17 (23%) 
Job Rank - Number (%) 
Community Service 
Production Level Grade I  
Production Level Grade II 
Chief Grade II  
Assistant Director  
 
1/17 (6%) 
10/17 (59%) 
1/17(6%) 
4/17 (23%) 
1/17 (6%) 
Qualification – Number (%) 
BSc Physiotherapy 
MSc Physiotherapy 
 
15/17 (88%) 
2/17 (12%) 
Reported interest in ICU practice 
Yes   
No  
 
10/17 (59%) 
7/17 (41%) 
       ICU, intensive care unit; SD, standard deviation. 
 
5.3.2 Selected and Tailored Educational Implementation Strategies 
The three best-practice educational implementation strategies namely i) hard copy or electronic 
copy of an educational handbook of the protocol for each staff member, the department staff 
office and the surgical ICU (82%, n=14/17), ii) workshop series to introduce and educate them 
on the protocol (65%, n=11/17) and iii) grand rounds/bedside teaching sessions to continue the 
process of learning through bedside teaching (59%, n=10/17) received the highest votes in this 
order and would be used as part of the process of implementation of the protocol targeted to 
this group of physiotherapists [Table 5.2]. 
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Table 5.2 Distribution of Votes per Educational Implementation Strategy 
Best-Practice Educational Implementation Strategies Votes [n /N, (%)] 
Academic Detailing 8/17 (47%) 
Didactic Lectures 0/17 (0%) 
Grand Rounds/Bedside Teaching Sessions 10/17 (59%) 
Paper and/or Electronic Copy of Educational Handbook [Protocol Information] 14/17 (82%) 
Workshop [one] 8/17 (47%) 
Workshop Series [four over time] 11/17 (65%) 
 
5.3.3 Barriers to and Facilitators for the Best-Practice Educational Implementation 
Strategies  
The barriers to and facilitators for the six best-practice educational implementation strategies 
are presented as three major themes. These were i) personal-related barriers and facilitators with 
regards to learning styles, ii) organisational-related barriers and facilitators and iii) 
characteristics of the strategy. The groups of quotes relating to each theme under the categories 
of barriers and facilitators for each best-practice educational implementation strategy are 
presented in tables 5.3, 5.4 and 5.5 below.  
 
5.3.3.1 Personal-related Barriers and Facilitators with regards to Learning Styles 
The quotes from participants under this theme related to how participants perceived the best-
practice educational implementation strategies to either assist or prevent their personal uptake 
of the protocol information. Table 5.3 includes both positive and negative quotes related to 
learning styles of individuals or the group in relation to the different educational 
implementation strategies.  The overall feeling or perception of the participants was that 
academic detailing, workshop (one), workshop series (more than one) and grand rounds/beside 
teaching sessions would better facilitate uptake of the protocol. There were no reported barriers 
to learning for the uptake of the protocol for the workshop series strategy. They also described 
academic detailing and grand rounds/beside teaching sessions as having either no or a few 
barriers related to learning styles. Therefore, the high proportion of participants who voted for 
the workshop series and grand round/beside teaching session educational implementation 
strategies could be explained by the perceptions of the effect of the educational implementation 
strategies on learning styles and uptake of the protocol described. 
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Table 5.3 Personal-related Barriers and Facilitators with regards to Learning Styles per Strategy (n = number of supporting quotes per theme) 
Personal-related Barriers and Facilitators to Learning Styles 
 Barriers  Facilitators 
Didactic Lecture 
 
 
 
 
 
 
 
 
 
1. Learning Styles (10) 
“Can be difficult to hold people’s attention” 
“Once off – nothing to fall back on if you forget 
“Too much information to take in on 1 session; not sufficient time to be well familiar with 
information; reference” 
“Concepts may not be understood with a single lecture. Information overload” 
“Can lose interest of listeners at times as its passive” 
“Easy to forget info due to single contact” 
“Group setup: concept might get lost or not all topics covered” 
“Will not include practical; What if textbook instructions not understood” 
2. Learning Styles (11) 
“Educational” 
“Ability to interact with facilitator” 
 “Formal, in depth” 
“Follows clear format” 
“Good session to hear questions from other participants and answer from researcher” 
“Ensures that all members receive the same information” 
Academic 
Detailing  
 
 
 
1. Learning Styles (7) 
“no feedback from other also involve in the study which could have valid points that also affect 
you” 
“Important info might be left out/ not all concepts covered” 
“Intimidating” 
“Time in contact session is limited, …not enough time for understanding & questions” 
 
2. No Barriers (3) 
“None” 
 
1. Learning Styles (9) 
“Less intimidating to ask questions in one on one session; especially if unable to 
understand a concept” 
“No distractions comfortable learning environment” 
“More free to ask questions as it is more informal” 
“Individual attention given thus more understanding of protocol; free to ask questions” 
“Can iron out finer details in non- intimidating 1-on-1 session” 
“Informative; concepts maybe better understood in one-on-one interactions” 
“Very in depth, able to answer individual answers; 20 min=short time” 
“In depth knowledge/ training; Good feedback opportunities; Discussions” 
“Easier to understand/ get trainee to understand; better to keep trainee’s attention” 
Workshop  
(one only) 
 
1. Learning Styles (5) 
“Social interaction ≥ Academic learning experience” 
1. Learning Styles (11) 
“Easier to concentrate with interaction; Allows for stimulation of ideas due to different 
opinions” 
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“Round robbing anonymous ideas; thoughts/ ideas of some could be missed if people aren’t 
comfortable sharing in group setting” 
“Can be lengthy; Too many irrelevant topics brought up hindering workshop progress” 
round robin anonymous” 
“May need more than one to resolve all issues” 
 
“Interaction encouraged which makes it easier to understand or gain as much info as 
needed” 
“assists & problem solving” 
“We all think/interpret differently – good to share different ideas or learn from one 
another”  
“Learning from one another; people may feel more comfortable learning in groups”  
“Learning through others in group; Interaction → sharing ideas / concepts → feedback 
→ learning” 
“Interaction, lots of different inputs to stimulate thought process 
“Group activity encouraged; Different opinions given” 
“We all think/interpret differently – good to share different ideas or learn from one 
another”  
“Learning from one another; people may feel more comfortable learning in groups.”  
“Allows interaction between educator + people being educated” 
Workshop Series 
 
 
1. No Barriers (3) 
“None” 
 
 
 
 
 
 
 
 
1. Learning Styles (6) 
“More time to engage + resolve all questions” 
“Helpful if needed/ appropriate –will address new info/ concerns” 
“Able to break up info/ workload over sessions to prevent feelings of information 
overload” 
“Repetitions will make learning process easier; people may understand after few 
workshops” 
“In detail very educational; good for learning; Group discussions stimulate thought 
process” 
 “Will assist in better understanding of concepts” 
Grand Rounds  
 
 
1. Learning Styles (7) 
“Distracting environment at times” 
“Academic detailing might address this need better than a grand round” 
1. Learning Styles (11) 
“Allows learning & implementation opportunity at bedside” 
“Great learning opportunity; deal with patient specific situations; Get help from 
facilitator in clinical setting” 
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“stressful if you put on the spot” 
“Can feel stressed/under pressure to perform” 
“Intimidating in participation” 
“Stressful” 
2. No Barriers (1) 
“None” 
 
 
“Theory & implementation in one; learn + apply; Development/ improving clinical skills; 
small groups” 
“Good environment for applying theory into clinical environment; makes it relevant to 
clinical practice” 
“Educational; Good learning opportunity” 
“Will be more patient specific; More interesting” 
“Theory & practical experience; easier to understand” 
“Physically see how algorithm are applied; ‘Monkey see monkey do’” 
“Educational” 
“Educational & informative; various teaching methods learned” 
“Different opinions & inputs given; Practical application of Algorithm” 
2. No Facilitators (2) 
“None” 
Paper-based and 
Electronic 
Handbook 
 
 
1. Learning Styles (5) 
“Gives the participants the responsibility of reviewing the data; trustworthy (readers’ 
interpretation)” 
“Might be difficult to understand” 
“Not motivated to read in my own time” 
2. Information Overload (2) 
“If too much information, unlikely to be properly read” 
“Might have high volume of reading which will limit or deter people of reading the study” 
1. Learning Styles (8) 
“Can read it as you have time available” 
“Time to apply individually” 
“Allows you to go through information in your own time” 
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5.3.3.2 Organisational-related Barriers and Facilitators 
There were more organisational barriers reported than organisational facilitators. The overall 
perception was that all the best-practice educational implementation strategies were resource 
intensive [Table 5.4]. The participants reported that resources such as time, staff or facilitators 
or educators for implementation for all the strategies, access to information [internet/email] for 
the electronic copy of the protocol and space and appropriate patients for grand round/ bedside 
teaching sessions were all resources that were limited in their environment and organisation.  
Organisational facilitators were mainly related to educational implementation strategies such 
as the didactic lectures, academic detailing and the paper-based or electronic handbook. These 
strategies were described as being resource efficient in terms of time. A once off didactic lecture 
or short 20-minute sessions with individuals (academic detailing) and a handbook for individual 
reference to be used at times convenient to individuals were therefore seen as facilitators to 
implementation [Table 5.4]. Therefore, the choice of paper and/or electronic copy of the 
educational handbook by the majority of the group could be explained by the perception that 
this strategy would be less resource intensive for participants in their  health care setting.
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Table 5.4 Organisational-related Barriers and Facilitators per Strategy (n = number of supporting quotes per theme) 
Organisational-related Barriers and Facilitators 
 Barriers  Facilitators 
Didactic Lecture 1. Resources: Time (1) 
“Too time consuming” 
1. Resource: Time (6) 
“Can organize schedule according to day; less time consuming”; “Once off” 
Academic 
Detailing  
1. Resources: Time Consuming & Facilitators/Educators (14) 
 “Clashes = day –to- day job” 
“Time consuming & many contact sessions” 
“Way too time consuming for whole dept. to go through; unless option for just the 1 therapist” 
“Time consuming if used with a large group” 
“Time consuming for facilitator;” 
“Availability of staff/ educators” 
2. No Barriers (3) 
“None” 
1. Resource: Time (1) 
 “20 min able to fit in during clinical work” 
 
Workshop (one 
only) 
1. Resource: Time (7) 
“May not suit everybody @ the same time; Difficult scheduling as people have different 
routines; Same workshop on more than 1 day” 
“Workshops can get long & stretched out → time consuming” 
“Time consuming – “Can take lots of time (time consuming)” 
“Time consuming of which might directly affect PT time” 
“Possibility of being time- consuming as input is given by all participants” 
“Can be lengthy; Too many irrelevant topics brought up hindering workshop progress” 
1. Resource: Time (1) 
 
“…fortunately a once off” 
  
Workshop Series 1. Resource: Time (14) 
“Multiple sessions are time consuming could lead to needless repetitions” 
“Time consuming to have regular sessions” 
“Takes longer, but might be best for this outcome” 
2. No Barriers (3) 
1. Incentive (1) 
“CPD points; knowledge/ feedback; organize day to attend session” 
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“None” 
Grand 
Rounds/Bedside 
Teaching Sessions  
1. Resources: – Time, Space and Patients for session (10) 
“Might not find relevant patients” 
“Availability of patients” 
“Space at bedside which limits amount of people to join” 
“Time consuming; Compete for space in ICU-other rounds” 
“Limit amount of people able to attend round” 
“Too time consuming to cover whole dept. staff for initial training” 
“Have to complete my own workload; No time to attend extra rounds” 
2. Environment (3) 
“Distracting environment at times” 
 “Impractical; Infection prevention + control (IPC) issues” 
3. No Barriers (1) 
“None” 
1. No Facilitators (2) 
“None” 
 
Paper-based and 
Electronic 
Handbook 
1. Access to evidence (5) 
“Electronic copy limits access to pc/printing etc.;” 
“…no access to internet.” 
“Except your copy in area of research (in ICU) for immediate access” 
1. Resource: Time (1) 
“Less time consuming” 
“Learning at your own time” 
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5.3.3.3 Characteristics of the Strategy 
A workshop (one only), academic detailing and grand rounds/bedside teaching sessions were 
described as resource intensive strategies requiring more time from the staff to attend, space for 
bedside teaching, a number of patients and facilitators/educators for implementation [Table 
5.5]. A workshop (one only), didactic lecture, and paper-based and electronic handbook were 
described as strategies that will not elicit interaction and provide a means for clarification of 
information for learning and implementation.  The handbook, workshop (one only), didactic 
lecture and academic detailing were described as having resource saving characteristics in that 
not a lot of time was needed for individuals to attend sessions with less effect on work time. All 
strategies except the handbook facilitated interaction and clarification of information for 
learning and implementation [Table 5.5]. Overall however, participants perceived fewer 
barriers for workshop series and grand rounds/bedside teaching sessions. They perceived there 
to be more opportunity for feedback and discussion using a series of workshops and practical 
application through the use of grand rounds/bedside teaching sessions [Table 5.5]. This explains 
and supports the higher proportion of individuals who voted for the workshop series and grand 
rounds/bedside teaching sessions educational implementation strategies. The handbook was 
described as an additional strategy to be added to the implementation process and also as a 
reference or guide for use before, during and after implementation which also supports the high 
number of participants who voted for this strategy. 
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  Table 5.4 Characteristics of the Strategy (n = number of supporting quotes per theme) 
Characteristics of the Strategy 
 Barriers  Facilitators 
Didactic Lecture 1. Interaction for Learning (3) 
“No interaction + discussion of problems” 
Does not provide opportunity to address issues/ concerns that may arise 
“Difficulty with communication/ reading facilitator at later time period” 
“Once off lecture, does not address flu questions once had time to process” 
2. Clarification of the Information Process (8) 
“Once off lecture, does not address flu questions once had time to process” 
“No interaction and discussion of problems” 
“Does not provide opportunity to address issues/concerns that may arise” 
“Information over load with single lecture; Not understanding all concepts” 
“Difficulty with communication/ reading facilitator at later time period” 
1. Resource saving: Time (6) 
“Less time consuming vs. a series of workshops” 
“Once of lecture” 
“Lots of information can be carried over” 
2. Clarification of Information (4) 
“Guidelines clearer when textbook style” 
“Good session to hear questions from other participants and answer from researcher 
3. Interaction (4) 
“Ability to interact with facilitator” 
“Ensures that all members receive the same information” 
“Sharing the current appropriate information for study/ protocol” 
Academic 
Detailing  
1. Resource Intensive: Time (12) 
“Time consuming; Will 20 min time be enough to explain & answer questions” 
“Not enough time to cover certain topics in detail?” 
“Time consuming if used with a large group” 
“Time consuming for facilitator;” 
2. No Barriers (3) 
“None” 
1. Resource saving: Time (2) 
“Specific issues discussed (not generic) → time saving” 
“Time saving – will a standing on the topic, what’s important; convenient”  
2. Clarification of Information (6) 
“good session to ask questions to researcher particular concerns you and get appropriate 
feedback your scenario” 
“Problems can be solved quickly as sessions are one-on-one” 
“Gives opportunity to clarify areas of uncertainty” 
“Can iron out finer details in non- intimidating 1-on-1 session” 
“Easier to understand/ get trainee to understand” 
“In depth knowledge/ training; Good feedback opportunities; Discussions” 
3. Interaction (7) 
“Good info + time to interact” 
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“good session to ask questions to researcher particular concerns you and get appropriate 
feedback your scenario” 
“Comfortable to ask questions and give feedback with the one on one session” 
“Provides opportunities to address individual concerns” 
“Allows better understanding & openness for questions” 
“Ability to discuss one-on-one problems/ concerns” 
“In depth knowledge/ training; Good feedback opportunities; Discussions” 
Workshop (one 
only) 
1.   Resource Intensive: Time (5) 
“Workshops can get long & stretched out → time consuming” 
“Time consuming – fortunately a once off” 
“Can take lots of time (time consuming)” 
“Time consuming of which might directly affect PT time” 
“Possibility of being time- consuming as input is given by all participants” 
2. Clarification of Information (1) 
“Once off basis won’t address concerns that arise during implementation” 
3. Interaction (3) 
“Some people take advantage of the situation and don’t partake in discussions; riding others 
coattails; round robin anonymous” 
“Getting everyone together might be problematic” 
“Some people take advantage of the situation and don’t partake in discussions; riding others 
coattails;” 
 
 
1. Resource saving: Time (4) 
20 min so there is time to get into it 
once-off (time wise) 
Time saving for both parties; 
2. Clarification of Information (3) 
“Good session for gaining information/ feedback from researcher and other participants” 
“More info/ perceptions/ ideas could be shared which could improve the study” 
“Issues discussed by whole group” 
3. Interaction (7) 
“Interaction encouraged which makes it easier to understand or gain as much info as 
needed” 
“Can engage/ brainstorm as a group; 
“Good interaction + discussion of problems/ queries; allows for discussion and group 
interaction,” 
“Good interaction opportunity” 
“We all think/interpret differently – good to share different ideas or learn from one 
another”  
“Learning from one another; people may feel more comfortable learning in groups”.  
“Learning through others in group; Interaction, sharing ideas / concepts, feedback,  
learning” 
Stellenbosch University  https://scholar.sun.ac.za
Stellenbosch University  https://scholar.sun.ac.za
 TAILORING BEST-PRACTICE IMPLEMENTTION STRATEGIES USING THE NGT 
 
120 
 
Workshop Series 1. No Barriers (3) 
“None” 
1. Clarification of Information (7) 
“Gives participants time to implement protocols & gives feedback; better understanding” 
“Continuous feedback” 
“Convenient; follow ups; can resolve unsolved issues” 
“Educational opportunities” 
“Provides opportunity for continued discussions which allows ideas + info to be 
processed/ understood at a deeper level” 
“chances to address problems/ concerns that may arise” 
“Good knowledge/ feedback; time to discuss barriers and time to discuss overcoming 
barriers” 
2. Interaction (7) 
“Opportunity to continue discussion re ongoing problems/ issues” 
“Continuous discussions in case issues arises allows improvement in the implementation 
& participation of trainee’s”  
“Provides opportunity for continued discussions which allows ideas + info to be 
processed/ understood at a deeper level” 
“More time to engage”  
“Allows for group discussion provides opportunity for regular feedback and chances to 
address problems/ concerns that may arise” 
“Allows for follow up for: questions; process & progress of study/ implementation of 
study” 
“Allows for updates in actual study or literature; Allows you to build on your knowledge 
base & to interact with other professionals”  
Grand 
Rounds/Bedside 
Teaching Sessions  
1. Resource Intensive: Time, space, patients (5) 
“Availability of patients” 
“Space at bedside which limits amount of people to join” 
“Time consuming; Compete for space in ICU-other rounds” 
1. Interaction (2) 
“Good discussion; maybe an option for follow-up; unit PT/ discussion in ICU” 
“Different opinions & inputs given” 
“small groups” 
Stellenbosch University  https://scholar.sun.ac.za
Stellenbosch University  https://scholar.sun.ac.za
 TAILORING BEST-PRACTICE IMPLEMENTTION STRATEGIES USING THE NGT 
 
121 
 
 “Too time consuming to cover whole dept. staff for initial training” 
“Limit amount of people able to attend round” 
 
2. No Barriers (1) 
“None” 
2. Clarification of Information (3) 
“Get help from facilitator in clinical setting”  
“Theory & practical experience; easier to understand” 
“Physically see how algorithm are applied; ‘Monkey see monkey do’” 
3. No Facilitators (2) 
“None” 
Paper-based and 
Electronic 
Handbook 
1. Clarification of Information Process (7) 
“No explanation of study process or definitions of jargon if uncertain or confused” 
“Not ideal way to introduce new ‘regime’” 
“Concepts difficult to understand thus people not using hardcopies” 
2. Interaction for Learning (6) 
“No interaction cannot ask questions” 
“Problematic may need clarification/ explanation; No platform to discuss/ advice/ question” 
“Who to ask if you have question/ wants more info” 
“No-one to explain difficult concepts” 
1. Additional Strategy (1) 
“Maybe to hand out before workshop to have to engage with it at own time” 
2. Resource saving: Time (1) 
“Less time consuming” 
“Learning at your own time” 
3. Reference or guide to refer back to when needed (9) 
“Good reference guide if user friendly” 
“Good way to re-inforce info given during different methods of education; can always 
refer back to it” 
“Fall back on if needed” 
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In summary, the choice of implementation strategies for the uptake of the physiotherapy 
protocol in the ICU for this targeted group depended on the strategies being able to provide 
theory and practical knowledge of the protocol through active interaction, discussion and 
feedback, clarification, practical application and being resource efficient in terms of time 
needed to attend and participate in the implementation process.      
 
5.4 Discussion 
The nominal group technique proved to be a useful method for tailoring implementation 
strategies for a group of physiotherapists involved in a practice change initiative in intensive 
care. The technique was time and cost efficient in terms of supplies and refreshments for 
participants. The session facilitated group decision-making and provided instantaneous results 
with regards to identifying a set of educational implementation strategies appropriate and 
tailored for this targeted population. The technique also provided a means for identifying 
barriers and facilitators for the educational implementation strategies specific to a group of 
physiotherapists providing services to a surgical ICU and targeted for an ICU practice change 
initiative in a resource limited health care setting. The barriers and facilitators identified 
explained and supported the quantitative outcome of the NGT. The educational implementation 
strategies selected for facilitating the uptake of the physiotherapy protocol was supported by 
the barriers and facilitators identified by the group which allowed for the selection of a 
multifaceted best-practice educational implementation strategy tailored to their need for 
interaction, discussion and feedback, clarification, practical application and a reference manual. 
 
The tailored best-practice multifaceted educational implementation strategy including a paper-
based and electronic handbook, workshop series and grand rounds was supported when 
examining the barriers and facilitators highlighted by the target group. The workshop series and 
grand rounds were described as resource intensive. However, the characteristics of these 
strategies such as group interaction for information sharing, clarification of concepts and no or 
minimal barriers to personal learning styles seemed to have an overriding effect on the groups’ 
choice of these strategies for the implementation process. Evidence for the effectiveness of 
active educational implementation strategies versus passive educational implementation 
strategies exist. It has been documented that a passive educational implementation strategy such 
as distribution of educational material via email or hard copies are only moderately effective in 
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translating evidence into practice and changing clinician behaviour (Riis et al., 2016; Acolet et 
al., 2011, Grimshaw et al., 2006). In this group of physiotherapists there was a preference for 
the paper and electronic educational handbook on the protocol which is a passive strategy. This 
passive strategy was perceived by the group to be less time consuming, a good reference or 
guide and a strategy allowing learning in their own time. However, the barriers reported, such 
as not being motivated to read on their own or struggling with clarification of concepts without 
facilitation, may infer a potential lack of use of this passive strategy which could influence 
protocol uptake. These barriers may affect the implementation of the protocol and limit practice 
change as it has been reported that passive educational strategies allow only superficial 
processing of information and attitude changes that may be short lived (Fischer, Lange, Klose, 
Greiner & Kraemer, 2016). But yet these passive strategies should not be disregarded as it offers 
an inexpensive and more feasible approach that may still be effective in implementing 
evidence-based practices (Fischer et al., 2016) especially in a resource limited setting (Pantoja 
et al., 2017).  
 
The nominal group technique was found to be highly reproducible in its methodological design 
as each step can be retraced to obtain similar outcomes. The technique is easily adaptable and 
modifiable to the needs of this tailoring process. These benefits have been reported in the 
literature (McMillan et al., 2016; Hanekom et al., 2014).  The use of the nominal group 
technique in this study is “novel”. This is the first study known to the Primary Investigator [FK] 
using the NGT with a group of physiotherapists to identify their unit-specific needs regarding 
a multifaceted educational implementation strategy for the uptake and implementation of a 
validated evidence-based physiotherapy protocol for the management of surgical ICU patients 
in a surgical intensive care setting in SA. This innovative method of tailoring implementation 
strategies for a group of physiotherapists providing ICU services in a resource limited setting 
has not yet been explored in implementation studies in health care. This study therefore 
describes relevant insights and provides recommendations for the use of this methodological 
design in tailoring implementation strategies for implementation research globally, contributing 
to the current evidence base on tailored implementation that is still being developed 
(http://www.cfirguide.org/imp.html., accessed 30.06.2018; Powell et al., 2017). 
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More than 70 percent of the participants agreed on using the paper-based and electronic 
handbook on the protocol as a strategy for the process of implementation. The votes for this 
passive strategy reached the level of consensus or agreement [≥ 70%] (Hanekom et al., 2014). 
Consensus decision-making processes results in agreement between all members of a group.  In 
consensus decision-making, the group needs to find solutions that everyone actively supports, 
or at least can live with. A simple vote for an item and having the majority of the group getting 
their way means that not everyone actively supports the decisions made. This was identified as 
a potential limitation of the decision-making process in this group whereby a majority vote and 
not a shared decision (consensus) was used to decide on the tailored best-practice multifaceted 
educational implementation strategy and could affect “buy in” into the implementation process.  
 
In this study, the round robin and clarification phase were adapted and allowed for anonymity 
during the entire session. Ideas were collected from each person and put up on the board without 
direct identification of whose ideas were whose. Anyone in the group or possibly the particular 
individual whose idea it was, was encouraged to clarify ideas unclear to the group and thus 
anonymity was maintained. Traditionally, in the nominal group technique, individual 
participants read out and clarify their own ideas until all participants have shared their ideas 
(Harvey & Holmes, 2012). It is therefore reported that this method gives a voice to all 
participants. However, in this study, since the individuals did not read out their own ideas and 
clarify ideas individually, the latter may have been minimized or lost, although anonymity was 
maintained. This adaptation however was due to limited time allocated for the session by the 
group according to their availability and did not seem to affect the decision-making process. 
 
It was possible to tailor strategies for the group in a two-hour session. However, it is suggested 
that more time be given to unpack the ideas around barriers and facilitators for the strategies.  
It is suggested that a group be allowed to reflect on the barriers and facilitators individually in 
their own time and regroup for another session for further discussion before a final decision or 
vote is made. This could potentially provide the facilitator and target group with a more in-
depth analysis of the use and effect of each strategy in the implementation process that would 
follow. Due to limitations in time and the availability of all members of the group to participate 
again due to workload issues raised, this allowance for reflection was not possible. Reflection 
and regrouping could also affect the outcome and prolong the process of implementation due 
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to internal discussion, interaction and power-play that could affect voting. Thus, the two-hour 
session was an advantage for the tailoring process in this context. A suggestion would be to 
complete the tailoring of the strategies in one group meeting and allow extra time (more than 
two hours) for more in depth discussion of the barriers and facilitators before final voting.  
 
The Primary Investigator [FK], facilitating the group was known to some of the group 
participants and this collegial relationship could have affected the responses within the group. 
However, as the nominal group technique is dependent on decisions made by the group only, 
the facilitator is eliminated in the decisions made and is not necessarily able to affect outcomes. 
This is a perceived strength of the technique used. Grimshaw et al., (2006, p. S14, “Abstract 
Conclusion”, Line 3) stated that: “Decision makers need to use considerable judgment about 
how best to use the limited resources they have for quality improvement activities.”. The time 
and cost efficiency characteristics of the nominal group technique allows for its use in the 
process of tailoring implementation strategies for practice change initiatives for implementation 
researchers and decisions-makers in resource limited environments. This study has contributed 
to implementation research by addressing the gap on how to tailor implementation strategies 
for the uptake of evidence-based CPGs and protocols as part of a practice change initiative 
targeted at physiotherapists providing ICU services in a resource limited setting.  
 
5.5 Conclusion 
This is the first study using the NGT to identify barriers to and facilitators for best-practice 
educational implementation strategies for the tailoring of a multifaceted implementation 
strategy to a group of physiotherapists for use in an implementation trial in an ICU. Overall, 
the nominal group technique provides an effective and efficient method of tailoring 
implementation strategies for the targeted population or organisation. Future implementation 
processes and practice change initiatives should include tailoring implementation strategies 
before implementing CPGs and protocols in health care. Tailored implementation strategies for 
CPG or protocol implementation may differ depending on the healthcare professionals and 
organisations involved in implementation initiatives. The motivation and willingness of the 
target population to participate in the process may differ and the organisational structure, 
resources, learning styles, climate and culture may affect the outcomes of the tailoring process.  
Therefore, tailoring should be carried out for individual groups of healthcare professionals and 
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their organisations targeted for practice change initiatives as each tailored strategy for an 
implementation process may be different depending on the targeted healthcare professional 
group and their specific setting. Implementation researchers now have a method that could 
assist this process of tailoring implementation strategies for each targeted group and can use 
the nominal group technique. Going forward, the effectiveness of the tailored best-practice 
multifaceted implementation strategy identified for this group of physiotherapists must now be 
evaluated for its effectiveness in the uptake and adoption of the validated evidence-based ICU 
physiotherapy protocol for the physiotherapeutic management of surgical ICU patients in a 
surgical ICU in SA. 
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CHAPTER 6: PHASE 3 
A Tailored Best-Practice Multifaceted Strategy for the Implementation of a 
Physiotherapy Protocol for the Management of Surgical ICU Patients: A 
Controlled Before and After Trial 
  
6.1 Introduction 
A wealth of implementation trial studies conducted in health care exist. Implementation trial 
studies in intensive care is also growing. Implementation trial studies evaluate the effects of 
implementation on the uptake of and adherence to evidence-based clinical practice guidelines 
(CPGs) and protocols. In intensive care, available implementation trial studies mainly focus on 
other healthcare disciplines such as intensivists/physicians, nurses, respiratory therapists and 
dieticians. Very little is known about the implementation of physiotherapy CPGs and protocols 
in the intensive care setting. (Wilkinson et al., 2018; Kumar, 2015; van der Wees et al., 2008).  
 
In 2008, van der Wees et al., conducted a systematic review that included randomised controlled 
trials, clinical controlled trials, controlled before and after studies, and interrupted time series 
studies investigating the implementation of evidence-based CPGs by physiotherapists treating 
any type of patient.  They were only able to identify three separate trials reporting the effects 
of implementation of only whiplash and low back pain CPGs in physiotherapy at that time. 
Bernhardsson et al., (2017) presented six cases of implementation of physiotherapy CPGs in 
Sweden, Australia and the Philippines but none of these cases implemented intensive care 
physiotherapy evidence into intensive care clinical practice. The ICU is a complex and dynamic 
environment in which the physiotherapist is an important part of the ICU multidisciplinary team 
(Skinner et al., 2015). Since, the role of physiotherapists in the ICU is complex and diverse 
(Bernhardsson et al., 2017) and includes team work and communication, it is not known 
whether implementation strategies used to implement CPGs and protocols documented in the 
current literature would be appropriate and effective for ICU physiotherapy practice change. 
Since it is not clear how CPGs and protocols can be implemented by physiotherapists in the 
ICU, there is a growing need for new, “real world” implementation trials to improve and 
increase evidence-based practice in intensive care physiotherapy (Kumar, 2015; Damschroder 
et al., 2009; van der Wees et al., 2008) including trial studies conducted in resource limited, 
developing countries such as South Africa (SA). 
Stellenbosch University  https://scholar.sun.ac.za
 IMPLEMENTATION & EVALUATION OF AN IMPLEMENTATION STRATEGY: CBA TRIAL 
 
128 
 
In recent years there has been an exponential growth in intensive care physiotherapy clinical 
research that has shown to improve quality of care and patient outcomes and reduce costs, which 
calls for effective and efficient methods to translate these research findings into intensive care 
physiotherapy clinical practice. (Bernhardsson et al., 2017). In SA, Hanekom et al., (2013), 
developed a validated evidence-based physiotherapy protocol for the management of surgical 
ICU patients. This protocol consisted of five clinical algorithms that includes the management 
of pulmonary dysfunction (PDF) and early mobility in patients admitted to a surgical ICU. In 
addition, specific adaptation of the PDF and early mobility algorithms were made for patients 
presenting with thoracic injuries, abdominal surgery and adult respiratory distress syndrome 
(ARDS). The algorithms were developed through a systematic and rigorous process including 
both academic and clinical intensive care physiotherapy experts and can be accessed through 
the website at http://www0.sun.ac.za/Physiotherapy_ICU_algorithm/. 
 
The protocol by Hanekom et al., (2012) was implemented in an adult surgical ICU in a public 
sector central university-affiliated hospital in the Western Cape, SA. The protocol care provided 
by the research physiotherapists who provided a “dedicated” service was compared to the usual 
care provided by the physiotherapists working in the unit (Hanekom et al., 2012). The findings 
of the study trial by Hanekom et al., (2012) showed that protocol physiotherapy care resulted 
in improved patient outcomes and reduced cost of care. However, Hanekom et al., (2013) 
concluded that before implementing evidence-based CPGs and protocols in intensive care, it is 
necessary that unit-specific implementation strategies be developed and funded to ensure 
optimal implementation. According to Hanekom et al., (2013) without the co-operation from 
team members, practice change cannot be successfully incorporated in the ICU. Therefore, unit-
specific implementation strategies developed through personalisation or tailoring are required 
due to the recognised difficulties experienced in changing existing practice in intensive care 
physiotherapy. (Powell et al., 2017; Wensing et al., 2014; Hanekom et al., 2013).   
 
Tailored implementation strategies have been reported to facilitate the effective uptake of  
evidence-based CPGs and protocols into clinical practice (Baker et al., 2015; Cahill et al., 2014; 
Wensing et al., 2014; Sinuff et al., 2013). Moreover, implementation frameworks have been 
developed to guide the process and evaluation of implementation efforts. The Consolidated 
Framework for Implementation Research (CFIR), a pragmatic meta-theoretical framework 
synthesized from nineteen previously developed frameworks (Breimaier et. al, 2015; 
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Damschroder et al., 2009) is one such framework. The pragmatic nature of the framework 
allows for “real world” implementation and change in practice that could be potentially useful 
in implementation in intensive care physiotherapy. Very few studies that use the CFIR to guide 
implementation trials in the intensive care are available except for one by Balas et al., (2013) 
implementing the Awakening and Breathing Coordination, Delirium monitoring/management 
and Early exercise/mobility (ABCDE) bundle. A paucity of evidence exists for the 
implementation and evaluation of a tailored best-practice multifaceted implementation strategy 
for the implementation of evidence-based CPGs and protocols in intensive care physiotherapy 
in both developed and developing countries (Bernhardsson et al., 2017; van der Wees et al., 
2008).  
 
Therefore, in an effort to improve quality of care and patient outcomes we used a tailored best-
practice multifaceted implementation strategy (referred to hereafter as the intervention) to 
implement the validated evidence-based physiotherapy protocol developed by Hanekom et al., 
(2013) for the physiotherapeutic management of surgical ICU patients in a surgical ICU in a 
public sector central university-affiliated hospital in the Western Cape, SA. We aimed to 
evaluate the effectiveness of the intervention on “real life” daily ICU physiotherapy practice, 
using the physiotherapy protocol as the vehicle for change in practice, by measuring economic, 
process of care indicator and patient-centred clinical outcomes.  
 
The implementation process and evaluation in this study was guided by the CFIR (Balas et al., 
2013; Damschroder et al., 2009) using the constructs of the process domain. These constructs 
involved “engaging” with the target population (the physiotherapists), “executing” the 
intervention and objectively “evaluating” the intervention in the uptake of the validated 
evidence-based physiotherapy protocol. The reader is referred to Chapter One, p. 8-11 and the 
CFIR website (www.cfir.org) for further details regarding the framework. We hypothesized 
that the intervention would translate to improved economic, process of care and patient-centred 
clinical outcomes in the experimental surgical ICU in both the implementation and post-
implementation phase when compared to the pre-implementation phase and the control surgical 
ICU receiving no intervention. 
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6.2 Method 
6.2.1 Research Design  
A pragmatic controlled before and after study design was conducted. 
   
6.2.2 Design Overview  
The design consisted of a pre-, implementation and post-implementation phase [Figure 6.1]. 
The pre-implementation phase started in March 2015 and lasted 5 months with no intervention 
in either of the units. The implementation phase consisted of the intervention (tailored best- 
practice multifaceted implementation strategy), implemented with the group of physiotherapists 
working in the experimental Unit A compared to no intervention with the physiotherapists 
working in the control Unit B. This implementation phase started in August 2015 and lasted 6 
months. The post-implementation phase (decay monitoring phase), started in February 2016, 
lasted 5 months and consisted of no intervention in either of the units.  The study trial therefore 
lasted 16 months. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 6.1 Overview of the Controlled Before and After Study Design 
 
UNIT 
A 
UNIT 
B 
CONTROLLED BEFORE AND AFTER STUDY DESIGN 
PRE-IMPLEMENTATION 
 BASELINE COMPARISON 
IMPLEMENTATION 
 PHASE COMPARISON 
POST IMPLEMENTATION 
 PHASE COMPARISON 
STUDY PERIODS (MONTHS) 
 
11 MARCH – 11 AUGUST 2015 12 AUGUST – 12 FEBRUARY 2016 13 FEBRUARY – 30 JUNE 2016 
NO 
INTERVENTION 
NO INTERVENTION 
 
INTERVENTION  
NO 
INTERVENTION 
 
NO 
INTERVENTION 
 
NO INTERVENTION 
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6.2.3 Research Setting and Participants 
6.2.3.1 Unit Profiles 
Two adult level I public sector surgical intensive care units based in central university-affiliated 
hospitals in the Western Cape, SA formed the setting for this study. These units were 
conveniently selected as they have a similar case mix and are both governed by the Provincial 
Administration of the Western Cape. One unit is based in the northern suburb and the other in 
the southern suburb of Cape Town in the Western Cape. The implementation intervention was 
allocated to the unit in which a pilot trial of the evidence-based protocol was conducted due to 
potential contamination. This unit is referred to as Unit A (experimental unit). The other unit 
was purposively selected as the control unit and is referred to as Unit B. Unit A (experimental 
unit) is a 10 to 14-bed ICU and Unit B (control unit) is an 8-bed unit. Both are closed Level I 
units. In a closed ICU, ICU patient care is transferred to an intensive care physician who is 
trained in intensive care medicine and has no clinical responsibilities outside the ICU (van der 
Sluis, Slagt, Liebman, Beute, Mulder, & Engel (2011). Closed units have a dedicated medical 
director and 24-hour dedicated medical staff coverage (Mathiva, 2002). The experimental unit 
admits patients who are first managed in a resuscitation unit and discharges patients directly to 
the wards whereas, the control Unit B admits patients directly and have step down facilities 
where surgical ICU patients with specific conditions such as neurology, respiratory, spinal cord 
or cardiac conditions are discharged to before discharge to a ward. The intensivist of Unit A 
closed 4 beds during March 2016 to December 2016 due to staff shortages [V, Ticha; H, Daries, 
personal communication, May 30, 2016]. Although anecdotal, there seems to be high staff 
turnover in Unit A especially between the nurses and doctors whereas in Unit B staff turnover 
seemed to be more stable. 
 
6.2.3.2 Multidisciplinary ICU Teams 
Both the experimental Unit A and control Unit B has an intensivist, operational nursing 
manager, dietician and a unit physiotherapist who also has ward duties and an occupational 
therapist and social worker that are referred to when required. Other specialist doctors for 
orthopaedics, neurology, internal medicine and trauma are consulted as required in both units.  
 
6.2.3.3 The ICU Physiotherapists 
The physiotherapist/s working in each unit were young, with varied years of ICU work 
experience and had only basic undergraduate qualifications. [Table 6.1]. The physiotherapists 
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allocation to the unit and services provided varied somewhat with regards to referral policy, 
weekend and on-call services and workload. In Unit A (experimental unit), the physiotherapist 
rotated out of the unit for approximately two months of the implementation phase and two 
months of the post-implementation phase, while the physiotherapist in Unit B, the control unit 
worked in the Unit for the duration of the trial [Table 6.1]. The physiotherapists in Unit A 
covered more beds (n=10-14) than Unit B (n=8).   
 
Table 6.1 Physiotherapy Services in the Experimental and Control Units 
ICU Physiotherapy Unit A (Experimental) Unit B (Control) 
Physiotherapist Profile Profile 1 Profile 2 Profile 1 
Age (years) 35 33 30 
Gender Female Female Female 
Qualification BSc Physiotherapy BSc Physiotherapy BSc Physiotherapy 
Years of Experience (years) 
General  
ICU  
 
13 years  
13 years (primarily 
surgical ICU) 
 
8 years 
1 year (4 three-month 
rotations in paediatric, 
neurosurgical, cardiothoracic 
and resuscitation ICU then 
rotation to the surgical ICU) 
 
9 years  
8 years (primarily surgical 
ICU) 
 
Allocation to Unit 
Period of Trial Worked in 
Units 
 
11 March – December 
2015, May – June 2016 
1 January – April 2016  Stayed in the Unit 
throughout the study trial. 
Workload 
Number of ICU Beds 10-14 10-14 8 
Additional Ward Duties Yes  Yes  Yes  
Daily Physiotherapy Service 
Weekday  
 
 
 
 
 
 
08h00 - 11h00 
13h00 - 15h00 
 
The physiotherapist will return to see the patient in the 
ICU on the day if a patient is referred later.  
 
 
 
Students also work in this unit between these hours. 
 
7h30 - 10h00 mainly 
 
 
The physiotherapist will 
return to see the patient in 
the ICU on the day if a 
patient is referred later.  
 
Students also work in this 
unit between these hours. 
 
Weekday On-Call Duty 
 
16h00 -7h29 on a rotation basis off-site  16h00 - 7h29 on a rotation 
basis off-site 
Weekend Duty (includes time 
spent on ward patients) 
 
07h30 - 11h00 on rotation basis, students also work in 
the unit on the weekend. 
 
7h30 - 13h00 on rotation 
basis, students also work 
in the unit on the weekend 
Weekend On-Call Duty 
 
11h00-07h29 on rotation basis off site  
 
13h00-07h29 on a rotation 
basis off site 
Referral policy 
Weekday 
Weekend - referral by unit 
physiotherapist and/or doctor 
Yes  
Only 4 patients 
Yes  
Only 2 patients 
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The Physiotherapists in each unit were allocated to both the respective surgical ICUs and other 
wards in the hospitals, affecting their workload. The physiotherapists in both units provided on-
call and weekend services to each of the units, together with ward work, on a rotation basis 
[Table 6.1].  
 
6.2.3.4 Patient Population 
All patients admitted to the each of the included adult surgical ICUs during the study period 
formed the population. 
 
6.2.3.5 Patient Sample 
i) Sampling method: Purposive sampling was used. Only adult patients admitted to the included 
ICUs from 11 March 2015 to 30 June 2016 were included. All patients <18years old admitted 
to the units during the study trial was excluded. 
ii) Sample Size Calculation: The primary outcome of this trial was the TISS-28unit day score. 
Based on the pilot trial results (Hanekom et al., 2013; Hanekom et al., 2012; Hanekom et al., 
2010) the study was statistically powered (80%) to detect a two-point difference in the daily 
TISS-28unit day score (p=0.05). Therefore, 140 patients with TISS-28unit day scores were 
needed per time period. The TISS-28unit day score can only be calculated for patients who 
remain in the unit for at least 24-hours. In order to account for these short stay patients, data 
was collected until 140 patients with TISS-28unit day scores per phase for each unit were 
obtained.  
 
6.2.4 Evidence-based Physiotherapy Surgical ICU Management Protocol Characteristics  
The validated evidence-based physiotherapy protocol for the physiotherapeutic management of 
surgical ICU patients developed by Hanekom et al., (2012) described in the Introduction to this 
Chapter was tailored for use in the experimental surgical ICU by the target population following 
a discussion with the unit intensivist, physiotherapist and two senior operational ICU nurses at 
three individual face to face meetings. A package with the protocol and the points of discussion 
for the meetings were provided to the unit intensivist, physiotherapist and two senior 
operational ICU nurses a week prior to the meetings for their perusal and preparation for the 
discussion. 
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The Protocol Characteristics domain of the CFIR includes constructs such as the ICU staff 
perceptions of the source of the protocol, evidence strength and quality, relative advantage of 
the protocol implemented in the unit, adaptability, trialability, complexity for implementation 
and design, quality and packaging of the protocol for use and its cost-effectiveness was 
discussed (Addendum 25).  
 
The unit intensivist reported that manual hyperinflation was done by the doctors in the unit as 
the physiotherapists did not have appropriate equipment to do the technique safely. Thus 
manual hyperinflation was not included in the pulmonary dysfunction algorithm of the protocol 
for physiotherapy management of the surgical patient with pulmonary dysfunction as this would 
be done by the doctor/s in the unit. The unit physiotherapist and unit nurses were already sharing 
the roles of positioning and mobilisation of patients out into a chair in order for the 
physiotherapists to manage and prioritise their workload in the unit. The unit physiotherapist 
reported having intermittent positive pressure breathing (IPPB) devices that were used in the 
unit and could apply this breathing technique which is in the pulmonary dysfunction and 
abdominal surgery algorithms. Due to the multidisciplinary nature of patient care in the unit, 
the physiotherapist reported that application of the components of the protocol such as 
positioning in bed and mobilisation to the chair may be influenced by patients being 
repositioned by radiographers and nurses for specific procedures and patients going out of the 
unit for diagnostic tests or theatre, influencing the application of physiotherapy care regardless 
of protocol care. The availability of physiotherapists in the unit especially on weekends where 
services were limited as physiotherapists work on a rotation basis and only see four patients in 
the ICU per weekend day, was a shared concern that may affect protocol implementation.  
 
There were no other concerns based on the protocol characteristics for it being implemented in 
the unit. The unit intensivist (local champion) approved and supported the safe use of the 
protocol in the unit following appropriate training of the physiotherapists. There were no 
reported concerns regarding the source, evidence strength and quality, design and packaging, 
trialability or costs of implementing the protocol in the unit.  
 
6.2.5 Components of the Best-Practice Tailored Multifaceted Implementation Strategy  
The tailored best-practice multifaceted implementation strategy was decided upon by the 
targeted group of physiotherapists, working in the experimental surgical ICU, during a 
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workshop held with them prior to implementation. The Nominal Group Technique (NGT) was 
used to identify barriers and facilitators of each best-practice educational implementation 
strategy and a majority vote was taken for three best-practice educational implementation 
strategies best-suited to their physiotherapy department and the individual physiotherapists 
(Chapter 5). The three best-practice educational implementation strategies namely an 
educational handbook (paper and electronic copy), a workshop series and grand round/bedside 
teaching sessions and two reminder strategies namely pocket cards and posters of the protocol 
was used to implement the physiotherapy protocol. The aim, setup and duration, content, and 
attendance of each component of the tailored best-practice multifaceted implementation 
strategy and the time frames in which the strategies were applied, as requested by the targeted 
group of physiotherapists, are described in Table 6.2. 
 
The Primary Investigator [FK] delivered the tailored best-practice multifaceted implementation 
strategy (intervention) to the targeted physiotherapists to facilitate protocol uptake and 
implementation. A paper and electronic version of an educational handbook as well as four 2-
hour workshops as part of a workshop series introducing implementation and the three 
algorithms of the protocol, were delivered to the targeted group of physiotherapists. Each 
intervention was implemented every two weeks as requested by the group [Table 6.2]. The 
physiotherapists worked independently with the protocol for a period after the completion of 
the workshop series that was then followed by a reminder consisting of pocket cards of the 
protocol for use in the surgical ICU. The four 1-hr grand rounds/bedside teaching sessions were 
delivered to groups of four to five physiotherapists following the reminder [Table 6.2]. The 
Primary Investigator [FK] included training on the use of the pocket cards [Addendum 26] on 
the grand rounds/bedside teaching sessions. Patients in the unit were used by the Primary 
Investigator [FK] as examples of how to apply the protocol with the help of the pocket cards.  
Reminders in the form of posters [Addendum 27] were put up in each of the intensive care 
patient units for use by the physiotherapists [Table 6.2].  The posters are fully visible from each 
patients’ bed. A poster was also provided for the Physiotherapy Department. The 
physiotherapists were made aware of these posters and requested to refer to it as regularly as it 
was required, to maintain evidence-based practice in the ICU.  
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Table 6.2 Tailored Components of the Implementation Intervention. 
Implementation 
Strategy 
Description Time Period of 
the Intervention 
Attendance  
Educational 
Strategies  
 
 
Paper and electronic version of an educational handbook  
 
Aim: for individual physiotherapists to read and familiarise 
themselves with the protocol content. 
 
Setup and Duration: a copy for each physiotherapist, the staff room, 
Head of Department office and ICU  
 
Content: included 
1. published articles on the protocol,  
2. importance of practice change, 
3. evidence for ICU practice change 
4. early mobilisation and other evidence-based 
physiotherapy practices and  
5. a copy of the full surgical ICU physiotherapy protocol 
including the published algorithms for abdominal surgery, 
pulmonary dysfunction and rehabilitation. 
6. Additional relevant published guidelines and evidence for 
implementation of evidence-based CPGs and protocols to 
improve patient outcome.  
11 August 2015 100% 
received 
- 
Workshop Series (4 workshops) 
 
Workshop 1: 
Aim: to introduce evidence-based practice, the process of 
implementation and the protocol. 
 
Setup and Duration: interactive discussion within whole group (2-
hours). 
 
Content:  
1. importance of evidence-based practice,  
2. current evidence from a Conference attended on early 
mobilisation and evidence-based physiotherapy in the 
ICU and outcomes, 
3. need for practice change and the benefits for patients and 
improvement in quality of care,   
4. brief introduction to the handbook and how to use it, 
5. summary of the protocol development, validation, cost-
effectiveness, effectiveness on patient outcome   
6. and sharing the information gained from the unit 
intensivist, senior ICU nurses and unit physiotherapist 
(local champions) with regards to tailoring of the protocol 
for the surgical ICU. 
 
 
03 September 2015 
 
 
 
18/21 (86%) 
 
 
 
 
 
 
 
 
 
 
 
 
Workshop 2:  
Aim: To introduce the Abdominal Surgery Algorithm  
 
Setup and Duration: interactive discussion within whole group 
followed by four groups of 4 to 5 physiotherapists for paper-patient 
case presentations (2 hours). 
 
Content:  
1. Pre-reading: Abdominal Surgery Algorithm, 
2. Presentation and interactive discussion regarding the 
Abdominal Surgery Algorithm,  
3. Group work using four patient cases related to the 
algorithm. Patient cases were obtained from patients that 
were admitted to the surgical ICU. Each group worked 
16 September 2015 
 
 
17/21 (81%) 
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through a case and presented it to the entire group 
facilitated by the Primary Investigator [FK].  
Workshop 3:  
Aim: To introduce the Pulmonary Dysfunction Algorithm  
 
Setup and Duration: interactive discussion within whole group 
followed by four groups of 4 to 5 physiotherapists for paper-patient 
case presentations (2-hours). 
 
Content:  
1. Pre-reading: Pulmonary Dysfunction Algorithm 
2. Presentation and interactive discussion regarding the 
Pulmonary Dysfunction Algorithm,  
3. Group work using four patient cases related to the 
algorithm. Patient cases obtained from patients that were 
admitted to the surgical ICU. Each group worked through 
a case and presented it to the entire group facilitated by 
the Primary Investigator [FK]. 
29 September 2015 
 
17/21 (81%) 
 
 
 
 
Workshop 4:  
Aim: To introduce the Rehabilitation Algorithm  
 
Setup and Duration: interactive discussion within whole group 
followed by four groups of 4 to 5 physiotherapists for paper patient 
case presentations (2 hours). 
 
Content:  
1. Pre-reading: Rehabilitation Algorithm  
2. Presentation and interactive discussion regarding the 
Rehabilitation Algorithm, 
3. Group work using four patient cases related to the 
algorithm. Patients cases obtained from patients that were 
admitted to the surgical ICU. Each group worked through 
a case and presented it to the entire group facilitated by 
the Primary Investigator [FK]. 
13 October 2015 17/21 (81%) 
 
Grand Rounds/Bedside Teaching Sessions 1 & 2 
Aim: for practical application of the algorithms at the bedside. 
 
Set up:   
1. Two groups of four to five physiotherapists per day over 
two days (1 hour/group).  
2. Using two different patients in the unit per group 
respectively in the unit per day. 
 
Content:   
1. Bedside theoretical and practical teaching and interactive 
discussion and application of the Pulmonary Dysfunction, 
Abdominal and Rehabilitation Algorithms using the 
Reminder pocket cards for the evaluation and treatment 
planning for the selected patients in the surgical ICU. The 
grand round was facilitated by the Primary Investigator 
[FK]. 
10 and 11 February 
2016 
 
16/21 (76%) 
 
Reminder 
Strategies 
Aim: To serve as a reminder for the use of the protocol and 
adherence to best-practice. 
 
Content and Setup:  
1. Pocket Cards of the Protocol for each Physiotherapist 
2. Posters of the Protocols for each room in the ICU and the 
Physiotherapy Department 
 
 
 
 
18 January 2016 
11 February 2016 
 
100% 
received 
- 
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6.2.6 Study Incentive  
The physiotherapists who attended the implementation process completed an attendance 
register [Addendum 28] for each session and received Continuous Professional Development 
(CPD) certificates [PPB004-MD121-0024-2-2017] and points for each implementation session 
totalling 10 CPD points [Addendum 29]. 
 
6.2.7 Baseline Patient Data  
Experimental and control groups were compared at baseline with regards to age, gender, 
severity of illness as measured by APACHE II score, admission diagnosis (elective or 
emergency surgery, traumatic injury or none (poisoning or other non-surgical or non-traumatic 
condition) and infective status. Additional baseline data such as patient co-morbidity, surgical 
status prior to ICU and mode of ventilation on admission was also documented and is presented 
separately in Addendum 30.  
   
6.2.8 Outcome Data   
In this trial study, primary economic and secondary process of care, clinical, safety and 
implementation fidelity outcomes were measured for comparison between the experimental and 
control unit within phases and within the units between phases.  
 
6.2.8.1 Economic Outcome: Therapeutic Index Scoring System-28 (TISS-28unit day score)  
The TISS-28 has been proposed as a valuable tool for analysing the utilisation of ICU resources 
(Graf, Graf, Koch, Hanrath & Janssens, 2003). The TISS-28 records 28 therapeutic 
interventions related to nursing care in the ICU [Addendum 31]. A TISS-28unit day is defined 
as the 24-hour period between 07:00 to 06:59 the following day that a patient is in the unit. 
Therefore, patients that are in the unit for less than 24-hours did not obtain a TISS-28unit day 
score and would not be included in the TISS-28unit day score analysis. Reliability and validity 
of the instrument in a surgical ICU has been reported (Muehler, Oishi, Specht, Rissner, Reinhart 
& Sakr, 2010). Kisorio, Schmollgruber & Bekker (2009) reported a content validity index of 
0.93 for the TISS-28 and a significant intra-class correlation of 0.99; p=0.0001. These authors 
support the feasibility of the TISS-28unit day score for use in South African ICUs. The TISS-
28 was used to determine the effectiveness of the physiotherapy protocol in the experimental 
surgical ICU in a pilot trial conducted by Hanekom et al., (2012) who reported that the TISS-
28 is sensitive to detect a change in the physiotherapy service (process of care) provided. The 
Stellenbosch University  https://scholar.sun.ac.za
 IMPLEMENTATION & EVALUATION OF AN IMPLEMENTATION STRATEGY: CBA TRIAL 
 
139 
 
TISS-28 is correlated with the APACHE II (severity of illness score). A decrease in the TISS-
28 score is indicative of patient improvement (Hanekom et al., 2012). The raw TISS-28unit day 
score for each patient for each TISS-28unit day they remained in each of the units was 
calculated manually by the data assistant and checked by the Primary Investigator [FK] for 
accuracy. Each TISS-28 unit is equivalent to 10.6minutes of nursing care. Raw scores (TISS-
28units) were used in the analysis and not the time in minutes or hours per nursing shift. The 
TISS-28unit day scores are expected to decrease as the patients’ condition improves. The TISS-
28unit day score should decrease when the process of care has been implemented by the 
physiotherapist/s (Hanekom et al., 2012).  
 
6.2.8.2 Process of Care Indicators 
The process of care indicator outcomes was used to measure whether the protocol was adhered 
to. The three physiotherapy process of care [POC] indicators analysed were i) time (in hours) 
from ICU admission to first physiotherapy contact [POC1], ii) time (in hours) from ICU 
admission to first mobilisation of the patient out into a chair by the physiotherapist [POC2] and 
iii) time (in hours) from the time of extubation to the time the patient was treated by the 
physiotherapist after extubation [POC3] (Hanekom et al., 2012). An additional process of care 
indicator outcome, the time from ICU admission to first mobilisation by the nurse was included 
as nurses also mobilised patients out into a chair [POC4]. These indicators were measured in 
hours.  
 
6.2.8.3 Clinical Outcomes 
The clinical outcomes included hospital and ICU length of stay (LOS), ventilation data and 
hospital and ICU mortality.  
 
i) Length of stay: Hospital and ICU length of stay (LOS) was calculated in days from hospital 
and unit admission to hospital and ICU discharge/death respectively. 
ii) Ventilation Data: Three ventilation-related outcomes were calculated. These included time 
on the ventilator; ventilation proportions and proportion of failed extubations (re-intubation). 
These outcomes were defined for the purpose of this trial as follows: 
Time on the ventilator (MVT): was calculated as the total time (in hours) a patient spent on the 
ventilator during their stay in the unit. This time was calculated as a sum of individual 
ventilation episodes. A ventilation episode was defined as the time from intubation to 
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extubation. If a patient was admitted to the unit already intubated and ventilated, the unit 
admission time was used as time of intubation. This decision was necessary due to incomplete 
patient records previously reported (Hanekom et al., 2012; Hanekom et al., 2010).  
Ventilation proportions: The number of patients who were intubated within each phase was 
expressed as a proportion of the number of patients admitted during that phase. 
Proportion of failed extubations: An extubation was defined as failed, when the patient was 
re-intubated 24-hours after extubation (Hanekom et al., 2012; Hanekom et al., 2010). The 
number of failed extubations was expressed as a proportion of the number of extubations within 
each phase. 
 
iii) Mortality: Unit and hospital mortality were reported for all patients included in the trial. 
The proportion of ICU and hospital deaths were calculated for each phase of the trial. 
 
6.2.8.4 Safety of physiotherapy intervention 
i) Adverse events: Adverse events related to protocol implementation specifically relating to 
mobilisation of patients out into a chair included unplanned extubation, dislodgement of lines, 
hemodynamic instability, pulmonary instability, falls and other that were defined based on the 
pilot trial by Hanekom et al., (2012).  
 
6.2.8.5 Implementation Fidelity  
Implementation fidelity in this study refers to the individual physiotherapists’ exposure to each 
of the individual implementation strategies in the implementation process. An attendance 
register [Addendum 28] was used to determine implementation fidelity.  
 
6.2.9 Study Procedure 
6.2.9.1 Ethics  
Ethics clearance was obtained from the Research Ethics Committee of Stellenbosch University 
[S13/09/170 –Addendum 1], the Western Cape Department of Health, Hospital Chief Executive 
Officers (CEOs) and Research Ethics Committees of the included hospitals [Addendum 32 & 
33]. Permission was obtained from:  
 the Superintendent of the hospital in which the unit that received the evidence-based 
protocol physiotherapy is based and nursing authorities to complete the project in the 
hospital,  
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 the Superintendent and Medical and Medico-Legal Records Departments of the hospital 
in which the control unit is situated to collect baseline data for comparison,  
 the physiotherapy department management teams of the hospitals.  
 the unit managers and nursing authorities responsible for management of the units.  
All aspects pertaining to ethical conduct during the study trial was strictly adhered to.  
 
6.2.9.2 Data Collection  
Data Assistant: Two data assistants were trained by the Primary Investigator [FK] in study 
conduct and data collection procedures for the study. The Primary Investigator [FK] also 
collected data when data assistants were unable to do so. Pilot: Training on the use of the TISS-
28 scoring system was conducted by the Primary Investigator [FK] prior to data collection, [see 
training power point – Addendum 34]. Consensus regarding rating of items was reached 
between the data assistants a priori. Data reliability of the TISS-28 was established a priori. 
Data was extracted using the ICU bed charts from any three days of any three admitted patients 
that stayed in the unit for 24-hours each day. Interrater reliability was calculated using the kappa 
statistic. The interrater reliability between the data assistants was 0.75 which is a good 
agreement.  
 
Blinding and Bias: The data assistants were blind to group allocation and were not aware of the 
scheduled implementation process or specific outcome data that was analysed. Although the 
researcher was involved in data collection, since data were objective measures of time and 
procedures performed in the unit, bias of the results could safely be eliminated.  
 
Data collection process: Data was collected retrospectively as data for all patients were 
collected following admission to the unit and for every 24-hours the patient spent in the unit. 
Data for patients in the experimental unit was collected in the unit every second day and 
weekend patient data was collected on the Monday. Data in the control unit was collected 
following patient discharge. The patient folders and bed charts for patients admitted to the 
control unit were obtained from medical and medico-legal records for collecting the data.  
 
Data Source: The Admission/Statistics Book was used as the Gold Standard for patients 
admitted to each of the Units. This book was used to collect the list of patients admitted daily 
to the respective units in order to identify patients for data collection for the period of the trial. 
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The baseline and outcome data was extracted from the patient folders and bed charts. APACHE 
II completed on admission by the unit intensivist was extracted from the APACHE II scoring 
sheets kept by the intensivist in the control unit and the unit clerk in the experimental unit. The 
hospital database for the respective hospitals was used to obtain hospital discharge/death dates 
for all ICU patients in the study.  
 
Data Extraction Forms: Three data extraction forms were used by the data assistants and 
Primary Investigator [FK] to capture all the data extracted per patient as follows: 
i) ICU Patient Admission Data Extraction Sheet, completed once for each ICU admission, 
including patients readmitted to the unit who were seen as a new admission [Addendum 35]. 
This form provided the baseline and clinical patient data.   
ii) Daily Physiotherapy and Ventilation Management Data Extraction Sheet: completed for each 
day the patient was in the unit [Addendum 36]. This sheet was used to extract the data related 
to the physiotherapy and nurse process of care indicators, adverse events relating to 
mobilisation into a chair and medical and nursing management procedures related to ventilator 
support.  
iii) Standardised TISS-28unit day Data Scoring Sheet: completed for patients staying in the 
respective units for each 24-hour TISS-28unit day the patient stayed in the unit and was based 
on the ICU procedures [Addendum 31].  
 
All data collection procedures were established and standardised a priori.  
 
6.2.9.3 Data Capturing  
A data administrator assisted in capturing the data collected on a weekly basis. Data was entered 
by the data administrator into a Microsoft Excel database pre-designed by the Primary 
Investigator [FK]. 
 
6.2.9.4 Data Encryption 
The Microsoft Excel databases were password protected and patients were coded using folder 
numbers combined with a unique numeric code. Only the data administrator and primary 
investigator [FK] had access to the password therefore maintaining anonymity and 
confidentiality of the data. 
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6.2.9.5 Data Verification  
The Primary Investigator [FK] checked for any errors and omissions in the data captured and 
that data captured was accurate by checking random patient folders. The unit 
admission/statistics record book was used to check whether all patients admitted to the two 
units were accounted for in the study database. A list of missing patient data was made for the 
experimental unit. The missing patient data was retrieved from the patient folders and bed charts 
retrieved from the ICU patient records kept in a locked room in the experimental unit. The data 
from these folders were extracted in the same manner described under 6.2.9.2 by the research 
assistant or Primary Investigator [FK]. However, not all patient folders and bed charts could be 
located and these patients were therefore regarded lost to follow-up. Data collected for the 
control unit was extracted from the patient folders and bed charts kept at the medical or medico-
legal records departments following patient discharge in the same manner described under 
6.2.9.2 by the research assistant or Primary Investigator [FK]. Therefore, patient folders and 
bed charts not stored in the medical or medico-legal records departments could not be located 
and were not traceable and were also regarded lost to follow-up. 
 
Patients Lost to Follow-up and Missing Data: All patients whose folders were not available for 
data collection were regarded as patients lost to follow-up [Figure 6.2]. Only the age, gender, 
ICU and hospital LOS for these patients could be obtained from the unit admission/statistics 
record book or the respective hospital electronic databases and all other data for these patients 
were regarded as missing data. Data that were not recorded in patient folders and bed charts 
that should have been recorded and where parts of the patient folders and bed charts were 
missing and therefore the data not available, were also regarded as missing data. The patients 
who stayed in the units for less than 24-hours would not have TISS-28 scores, patients who 
were not seen by the physiotherapists (first contact after ICU admission), not mobilised to the 
chair by the physiotherapist or nurse, not intubated (therefore no extubation recorded) or died 
before extubation (therefore no extubation recorded) were not classified as missing patient data. 
There were patients lost-to follow-up in each of the units in each of the phases of the trial 
[Figure 6.2]. The outcomes and some baseline data such as APACHE II, admission diagnosis, 
infective status, co-morbidities, surgical status on admission, intubation status, mechanical 
ventilation time, extubation and mode of ventilation were therefore missing for these patients 
lost to follow-up. 
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6.2.9.6 Data Analysis  
Data was imported from the Microsoft Excel database into STATA version 15 for statistical 
analysis by a Biostatistician from the Biostatistics Unit at Tygerberg Medical Campus, 
Stellenbosch University. The Biostatistician was blinded to group allocation throughout the 
analysis.  Descriptive statistical analysis of the baseline and outcome data was conducted using 
frequencies, proportions presented as percentages for categorical data and medians and 
interquartile ranges for numerical/scale data not normally distributed. Inferential statistical 
analysis was used to compare baseline and outcome data between units within each phase and 
within units between each phase. All results were significant at a p value of 0.05 two sided.   
 
Baseline Data: Continuous variables such as age, APACHE II, ICU and hospital LOS and time 
on the ventilator were analysed using the independent samples Mann-Whitney U test for 
differences between units and the Kruskal-Wallis independent samples t-test for difference 
between phases. Categorical variables such as gender, admission diagnosis, infective status, 
mortality, ventilator proportion and proportion of failed extubations were compared using the 
Pearson Chi-square test for unit and phases.  
 
Process of Care Outcomes: The proportion (percentage) of patients receiving each process of 
care (POC) [stated as an event for the purpose of statistical description] were compared between 
units using the Pearson Chi-square test. A logistic regression for having the POC (event) or the 
POC being applied was modelled for both the main effects of unit and interaction effect of unit 
and phase on the proportion of patients receiving each process of care (event) while adjusting 
for the confounding variables gender, APACHE II, traumatic injury, emergency surgery and 
infective status determined a priori. Since there was no interaction between unit and phase we 
present the results from the analysis using the main effects of unit model for this outcome. The 
time scale values of each of the POC indicators were measured in hours and analysed using 
medians and interquartile ranges as this data was skewed and not normally distributed. The 
Kruskal-Wallis independent samples t-test was used to determine the effect of the intervention 
(implementation strategy) on the time to the POC (event) between units within phases and 
between phases within units. These tests provided a crude analysis of the effect of the 
intervention on the process of care indicator (POCI) outcomes and further analysis was 
conducted adjusting for confounders. We used Kaplan-Meier survival estimates for time to 
POC (event) differences between units (p<0.0001) and log rank tests for univariate cox 
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regression for difference between phases (p=0.02) which were found to be significant. Then, a 
cox proportional hazards model was used to establish the hazard ratio (HR) for time to each 
POC (event) comparing the two units and three phases to determine differences between units 
and differences between phases, and analysed for an interaction between phase and unit whilst 
adjusting for confounders in the model determined a priori. The interaction effect became non-
significant with the addition of confounders; therefore, we reported this outcome based on the 
analysis of the main effects model, adjusted for confounders, for unit and phase. 
 
TISS-28 Outcome: The proportion of patients who had and did not have (<24hours in the unit 
and lost to follow-up patients combined) TISS-28unit day scores were analysed descriptively 
and presented as percentages in a table. A logistic regression analysis clustering for patients by 
identity codes was done to test the for the likelihood of patients having no TISS-28unit scores 
due to less than 24hour unit stays and patients lost to follow-up combined, between units. Six 
thousand and fifteen TISS-28unit day scores were recorded over the study period for both Unit 
A (4218) and B (2097). A total number of 5062 TISS-28unit observations were included in the 
analysis and the standard error adjusted for 888 clusters in patient identity column in the logistic 
regression analysis. One TISS-28 point represents 10.6 minutes of nursing activity per patient 
per 8-hour shift. For the analysis of the TISS-28 outcome the phase variable (pre, 
implementation and post-implementation phase) was reclassified based on the actual TISS-28 
date rather than the admission date of the patient. The TISS-28-day scores were grouped in 
these phases based on the date of each actual TISS-28-day score regardless of when a patient 
was discharged or admitted. TISS-28 weeks were generated as weeks from the start of the trial 
11.03.2015. Generalized linear models for the Gaussian family of distributions and using an 
identity link were constructed with interaction between unit and phase while adjusting for 
gender, APAHCE II, emergency surgery and infective status. The rate of change in weekly 
TISS-28unit day scores was analysed by testing for the effects of unit (experimental vs control) 
and phase while adjusting for age, gender, APACHE II, emergency surgery. An interaction 
between phase and unit was established with a significant effect of phase and unit on TISS-
28unit outcome. We used the interaction between unit and phase to estimate the rate of change 
of TISS-28unit day scores of improvement over the phases in the intervention unit vs the control 
unit and over the phase within units and found a significant interaction between unit and phase. 
We therefore report on the TISS-28unit outcomes based on the interaction effects model.  
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Clinical Outcomes: We analysed the categorical (binary) clinical data namely mechanical 
ventilation (intubated) proportion, proportion of failed extubations and proportion of ICU and 
hospital deaths (mortality) using a logistic regression analysis with main and interaction effects 
between unit and phase and adjusting for confounders such as APACHE, gender, emergency 
surgery and traumatic injury determined a priori. As there was no significant interaction 
between phase and unit we used the main effects models adjusted for confounders to describe 
these outcomes.  
 
6.3 Results 
There was a total of 1574 ICU admissions from 11 March 2015 to 30 June 2016 [Figure 6.2]. 
Unit A (experimental) had more patient admissions to the unit during the trial than Unit B 
(control). Following exclusion of patients <18years old, a total of 870 and 639 patient 
admissions in Unit A and Unit B respectively were included in the analysis totalling 1509 
patient admissions [Figure 6.2]. The number (n) of patient admissions per phase for each Unit 
are presented in Figure 6.2. There were more patients lost to follow-up in the post-
implementation phase in both Unit A and Unit B [Figure 6.2]. Age, gender, hospital and ICU 
length of stay (LOS) were available for all (N=1509) patients admitted to the two units. 
APACHE scores were only available for 82.4% (n=717/870) and 82 % (n= 524/639) of patients 
in Unit A and B respectively.  
 
The results of the analysis are described as follows: i) the baseline comparisons, ii) process of 
care indicator [POCI] outcomes, iii) economic outcome [TISS-28unit day score] and the iv) 
clinical outcomes, compared between units per phase and between phases within units, v) safety 
of the physiotherapy intervention, adverse events related to physiotherapy mobilisation out into 
a chair and lastly vi) implementation fidelity.  
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Figure 6.2 Study Flow and Patient Sample (red – Patients Lost to Follow-up (F/Up) – no folders and bed charts available)
EXPERIMENTAL UNIT 
10 – 14 BED 
TOTAL ADMISSIONS  
(N= 906) 
 
 
 
CONTROL UNIT 
8 BED 
TOTAL ADMISSIONS  
(N= 668) 
 
PRE- 
IMPLEMENTATION 
BASELINE PHASE 
Standard/Usual Care 
N = 303 
Patients Lost to F/up 
2.7% (n = 8/303) 
 
 
 
PRE- 
IMPLEMENTATION 
BASELINE PHASE 
Standard/Usual Care 
N =182 
Patients Lost to F/up 
8.2% (n = 15/182) 
 
 
 
POST-IMPLEMENTATION 
DECAY MONITORING 
PHASE 
Protocol Care 
N = 256 
Patients Lost to F/up 
37.9% (n = 97/256) 
 
 
 
POST-IMPLEMENTATION 
DECAY MONITORING 
PHASE 
Standard/Usual Care 
N = 201 
Patients Lost to F/up 
 16.4% (n = 33/201) 
 
 
IMPLEMENTATION 
INTERVENTION 
PHASE 
Protocol Care 
N = 311  
Patients Lost to F/up 
7.7% (n = 24/311) 
 
 
 
CONTROL  
PHASE 
NO INTERVENTION 
Standard/Usual Care 
N = 256  
Patients Lost to F/up 
11.7% (n= 30/256) 
 
 
EXCLUSION  
CRITERIA 
<18 YEARS OLD  
(n= 36) 
Total Included in Analysis 
N = 870 
Total Included in Analysis 
N = 639 
 
EXCLUSION  
CRITERIA 
<18 YEARS OLD  
(n= 29) 
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6.3.1 Baseline Data 
6.3.1.1 Between Units 
There were statistically significant baseline differences between the units within each phase 
except for emergency surgery and infective status in the post-implementation phase [Table 6.3]. 
However, in the post-implementation phase there were a substantial amount of missing patient 
data that must be considered. The patients admitted to experimental unit A were significantly 
older but less severely ill (lower APACHE Score) than those admitted to control unit B. Unit A 
had significantly more females than Unit B. There were fewer emergency surgery cases in Unit 
A in the pre-implementation and implementation phase than unit B that had more emergency 
and traumatic surgery cases in these phases. Infective status of patients was also significantly 
different between units in the pre-implementation and implementation phases of the trial with 
Unit A having significantly fewer infective patients than Unit B [Table 6.3]. Additional 
descriptive results for the co-morbidities, surgical status prior to ICU admission data and mode 
of ventilation on admission is described in Addendum 30.  
   
6.3.1.2 Between Phases within Units  
Unit A: In experimental Unit A, there were significantly fewer males admitted in the post-
implementation phase that the pre-implementation phase [Table 6.4]. The proportion of elective 
surgery patients admitted were significantly less in both the implementation and post-
implementation phase compared to the pre-implementation phase. There was a borderline 
significant trend for more emergency patients to be admitted in the implementation and post-
implementation phases. Following an analysis between each phase, there was an increase in the 
significant trend with a lower proportion of emergency surgery patients admitted in the pre- 
compared to the implementation (p=0.07) and post-implementation (p=0.06) phase. There was 
a significantly higher proportion of infective patients admitted in the pre-implementation phase 
compared to the implementation and the post-implementation phases. All other variables were 
equal across phases in unit A [Table 6.4].  
Unit B: In control Unit B, there were significantly fewer elective surgery patients admitted to 
the pre- compared to the implementation and post-implementation phases and significantly 
more traumatic injury patients admitted in the pre- compared to the post-implementation phase. 
All other variables were equal across phases in Unit B [Table 6.4]. 
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Table 6.3 Comparison of Baseline Data Between Unit A and Unit B  
Variables per Phase Unit A (Experimental) Unit B (Control) p-value 
PRE-IMPLEMENTATION PHASE  N=303 N=182 Between Units 
AGE (median, IQR) 44 (32-58) 38 (29-51) 0.005 
GENDER (proportion, %) 
Male 
Female 
 
63% (n=191) 
37% (n=112) 
 
74% (n=135) 
26% (n= 47) 
 
 
0.011 
APACHE II (median, IQR) 9 [6-12.7] (n=260) 12 [8-18] (n=142) <0.0001 
ADMISSION DIAGNOSIS (proportion, %) 
Elective Surgery (Y) 
Emergency Surgery(Y) 
Traumatic Injury(Y) 
None (Y) 
 
56% (n=165/296) 
27% (n=81/296) 
4% (n=11/296) 
1% (n=2/296) 
 
16% (n=26/166) 
48% (n=80/166) 
56% (n=93/166) 
14% (n=24/166) 
 
<0.0001 
<0.0001 
<0.0001 
<0.0001 
INFECTIVE STATUS (proportion, %) 
Infective 
Not Infective 
Not Applicable 
 
6% (n=19/296) 
87% (n=256/296) 
       7% (n=21/296) 
 
17% (n=29/166) 
80% (n=132/166) 
3% (n=5/166) 
 
<0.0001 
IMPLEMENTATION PHASE N=311 N=256 Between Units 
AGE (median, IQR) 47 (30-60) 37.5 (27.5-51.5) <0.0001 
GENDER (proportion, %) 
Male 
Female 
 
59% (n=182) 
41% (n=129) 
 
71% (n=181) 
29% (n= 75) 
 
 
0.003 
APACHE II (median, IQR) 9 [5-13] (n=256) 11 [7-19] (n=215) <0.0001 
ADMISSION DIAGNOSIS (proportion, %) 
Elective Surgery(Y) 
Emergency Surgery(Y) 
Traumatic Injury(Y) 
None(Y) 
 
       45% (n=130/286) 
35% (n=99/286) 
4% (n=11/286) 
1% (n=2/286) 
 
22% (n=49/225) 
47% (n=105/225) 
45% (n=102/225) 
13% (n=30/225) 
 
<0.0001 
0.005 
<0.0001 
<0.0001 
INFECTIVE STATUS (proportion, %) 
Infective 
Not Infective 
Not Applicable 
 
8% (n=22/286) 
90% (n=257/286) 
3.14% (n=9/286) 
 
16% (n=37/225) 
80% (n=181/225) 
3.11% (n=7/225) 
 
0.008 
POST-IMPLEMENTATION PHASE N=256 N=201 Between Units 
AGE (median, IQR) 48.5 (32-62) 41 (29-59) 0.013 
GENDER (proportion, %) 
Male 
Female 
 
52% (n=134) 
48% (n=122) 
 
65% (n=131) 
35% (n= 70) 
 
 
0.006 
APACHE II (median, IQR) 9 [6-13] (n=201) 13 [8-19] (n=167) <0.0001 
ADMISSION DIAGNOSIS (proportion, %) 
Elective Surgery (Y) 
Emergency Surgery(Y) 
Traumatic Injury(Y) 
None(Y) 
 
     39% (n=62/161) 
36% (n=58/161) 
1% (n=1/161) 
0% (n=0/161) 
 
27% (n=45/169) 
44% (n=75/169) 
38% (n=64/169) 
13% (n=22/169) 
 
0.023 
0.111 
<0.0001 
<0.0001 
INFECTIVE STATUS (proportion, %) 
Infective 
Not Infective 
Not Applicable  
 
14% (n=23/161) 
82% (n=132/161) 
4% (n=6/161) 
 
11% (n=18/168) 
88% (n=148/168) 
1% (n=2/168) 
 
0.185 
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Table 6.4 Comparison of Baseline Data Between Phases in Unit A and B (*significance level) 
EXPERIMENTAL UNIT A  
Variables per Phase Pre -Implementation 
Phase  
Implementation 
Phase  
Post –implementation 
Phase 
p-value 
 N=303 N=311 N=256 Between Phases 
AGE (median, IQR) 44 (32-58) 47 (30-60) 48.5 (32-62) 0.2 
GENDER (proportion, %) 
Male 
Female 
 
*63% (n=191) 
37% (n=112) 
 
59% (n=182) 
41% (n=129) 
 
52% (n=134) 
48% (n=122) 
 
*0.04 
APACHE II (median, IQR) 9 [6-12.7] (n=260) 9 [5-13] (n=256) 9 [6-13] (n=201) 0.31 
ADMISSION DIAGNOSIS (proportion, %) 
Elective Surgery (Y) 
Emergency Surgery(Y) 
Traumatic Injury(Y) 
None (Y) 
 
*56% (n=165/296) 
*27% (n=81/296) 
4% (n=11/296) 
1% (n=2/296) 
 
45% (n=130/286) 
35% (n=99/286) 
4% (n=11/286) 
1% (n=2/286) 
 
39% (n=62/161) 
36% (n=58/161) 
1% (n=1/161) 
0% (n=0/161) 
 
*0.001 
*0.09 
0.12 
0.574 
INFECTIVE STATUS (proportion, %) 
Infective 
Not Infective 
Not Applicable 
 
*6% (n=19/296) 
87% (n=256/296) 
       7% (n=21/296) 
 
8% (n=22/286) 
89% (n=255/286) 
3.14% (n=9/286) 
 
14% (n=23/161) 
82% (n=132/161) 
4% (n=6/161) 
 
0.008 
Control Unit B 
Variables per Phase Pre-implementation 
phase 
Implementation 
phase 
Post-implementation 
phase 
p-value 
 N=182 N=256 N=201 Between Phases 
AGE (median, IQR) 38 (29-51) 37.5 (27.5-51.5) 41 (29-59) 0.18 
GENDER (proportion, %) 
Male 
Female 
 
74% (n=135) 
26% (n= 47) 
 
71% (n=181) 
29% (n= 75) 
 
65% (n=131) 
35% (n= 70) 
 
0.15 
APACHE II (median, IQR) 12 [8-18] (n=142) 11 [7-19] (n=215) 13 [8-19] (n=167) 0.26 
ADMISSION DIAGNOSIS (proportion, %) 
Elective Surgery (Y) 
Emergency Surgery(Y) 
Traumatic Injury(Y) 
None (Y) 
 
*16% (n=26/166) 
48% (n=80/166) 
*56% (n=93/166) 
14% (n=24/166) 
 
22% (n=49/225) 
47% (n=105/225) 
45% (n=102/225) 
13% (n=30/225) 
 
*27% (n=45/169) 
44% (n=75/169) 
*38% (n=64/169) 
13% (n=22/169) 
 
*0.05 
0.81 
*0.004 
0.926 
INFECTIVE STATUS (proportion, %) 
Infective 
Not Infective 
Not Applicable 
 
17% (n=29/166) 
80% (n=132/166) 
3% (n=5/166) 
 
16% (n=37/225) 
80% (n=181/225) 
3.11% (n=7/225) 
 
11% (n=18/168) 
88% (n=148/168) 
1% (n=2/168) 
 
0.23 
     
 
6.3.2 Outcome Data  
The process of care indicator outcomes is presented before the primary economic outcome 
TISS-28unit day score as any change in practice (implemented process of care) would have an 
effect on the TISS-28 outcome (Hanekom et al., 2012). 
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6.3.2.1 Process of Care Indicator Outcomes 
The proportion of patients receiving each process of care and the effect of the intervention on 
the likelihood of receiving the process of care compared between units within phases and within 
units between phases is described. This is followed by a description of the time to process of 
care and the effect of the intervention on time to process of care. 
 
i) Process of Care Indicator (POCI) Proportions:  
Difference in POCIs Between Units: Figure 6.3 presents the POCI proportions per unit per 
phase. There was no difference in the proportion of patients who received physiotherapy after 
ICU admission (POCI 1, p=0.44) and after being extubated (POCI 3, p=0.12) between Unit A 
and B [Figure 6.3]. The majority (>85%) of patients received physiotherapy in both Units. A 
significantly higher proportion of patients in experimental Unit A (34.7%) were mobilised to 
the chair by the physiotherapists (POCI 2, p<0.0001) and (21%) by the nurses (POCI 4, 
p=0.003) than in Control Unit B. Almost double the amount of patients were mobilised by the 
physiotherapists and nurses in Unit A compared to Unit B [Figure 6.3].   
 
ii) Effect of the Intervention on POCI Proportions:  
Patients admitted to experimental unit A were 1.6 times (95%CI: 1.03 - 2.6, p=0.04) more likely 
to have contact with the physiotherapists after ICU admission (POCI 1), 1.8 times (95%CI: 1.2 
- 2.5, p=0.002) more likely to be mobilised into a chair by the physiotherapists (POCI 2) and 
2.1 times (95% CI: 1.6 - 2.9, p<0.0001) more likely to receive physiotherapy after extubation 
(POCI 3) than those admitted to Unit B at baseline (pre-implementation) after adjusting for 
confounders. The likelihood of patients being mobilised to a chair by the nurse (POCI 4) in the 
experimental unit A (adj. OR: 1.1, 95% CI: 0.67 - 1.81, p=0.71) was the same as unit B at 
baseline (pre-implementation) after adjusting for confounders. 
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Abbreviations: POCI 1: Proportion of patients seen by a physiotherapist, POCI 2: Proportion of patients mobilised into a chair by a physiotherapist, POCI 3: Proportion of patients 
mobilised into a chair by a nurse, POCI 4: Proportion of patients seen by a physiotherapist after extubation. (*significant p-value), (red – Lost to Follow-up (LTF-up)– no folders and 
bed charts available) 
Figure 6.3 Process of Care Indicator Proportions per Unit per Phase 
Total Number of Patients in Trial 
N=1509 
Unit A 
n = 741  
(excludes LTF/u n=129)  
Pre-Implementation 
n = 295 
 
POCI 1: 90.8% (n=268/295) 
POCI 2: 34% (n=91/268)  
POCI 3: 83.4% (n=141/169)  
POCI 4: 13.9% (n=41/295)  
 
 
 
Unit B 
n = 561 
(excludes LTF/u n=78)  
 
Unit A POCI proportions (%) 
POCI 1: 90.6% (n= 671/741) 
POCI 2: 34.7% (n=233/671) * 
POCI 3: 85.5% (n=396/463)  
POCI 4: 11.5% (n=85/741) *  
Unit B POCI proportions (%) 
POCI 1: 85.9% (n=482/561) 
POCI 2: 21% (n=101/482) * 
POCI 3: 78.4% (n=265/338) 
POCI 4:   6.4% (n=36/561) * 
 
 
 
Implementation 
n = 287 
 
POCI 1: 90.2% (n=259/287) 
POCI 2: 38.8% (n=98/259) 
POCI 3: 86.2% (n=162/188)  
POCI 4: 11.8% (n=34/287) 
 
 
 
Post-Implementation 
n = 159 
 
POCI 1: 90.6% (n=144/159) 
POCI 2: 30.6% (n=44/144) 
POCI 3: 87.7% (n=93/106) 
POCI 4: 6.3% (n=10/159)  
 
 
 
Pre-Implementation 
n = 167 
 
POCI 1: 84.4% (n=141/167) 
POCI 2: 20.6% (n=29/141)  
POCI 3: 75.5% (n=77/102) 
POCI 4: 7.2% (n=12/167) 
 
 
 
Implementation 
n = 226 
 
POCI 1: 85.4% (n=193/226) 
POCI 2: 23.1% (n=45/193) 
POCI 3: 76.1% (n=105/138) 
POCI 4: 6.2% (n=14/226) 
  
 
 
 
 
Post-Implementation 
n = 168 
 
POCI 1: 88.1% (n=148/168) 
POCI 2: 18.2% (n=27/148) 
POCI 3: 84.7% (n=83/98) 
POCI 4:  6% (n=10/168)  
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There was however, no effect of the intervention on the likelihood of patients receiving 
physiotherapy after ICU admission in the implementation [adj. OR 0.9, 95%CI: 0.6 - 1.5, p = 
0.76] and post implementation [adj. OR 0.9, 95%CI: 0.5 - 1.5, p = 0.62] phase regardless of 
Unit after adjusting for confounders. There was also no effect of the intervention on the 
likelihood of patients receiving physiotherapy mobilisation into a chair after ICU admission in 
the implementation [adj. OR 1.1, 95%CI: 0.8 - 1.5, p = 0.53] and post implementation [adj. OR 
0.8, 95%CI: 0.6 - 1.2, p = 0.40] phase regardless of Unit after adjusting for confounders. The 
intervention had no effect on the likelihood of patients receiving physiotherapy after extubation 
in the implementation [adj. OR 1.3, 95%CI: 0.98 - 1.7, p = 0.07] and post implementation [adj. 
OR 1.3, 95%CI: 0.94 - 1.8, p = 0.11] phase and no effect on the likelihood of patients being 
mobilised to a chair by the nurse in the implementation [adj. OR 0.9, 95%CI: 0.6 - 1.4, p = 
0.72] phase regardless of Unit after adjusting for confounders. However, there was a higher 
likelihood of patients in unit A (adj. OR 0.5, 95% CI: 0.3 - 0.9, p=0.03) being mobilised to a 
chair by the nurse than in Unit B in the post implementation phase after adjusting for 
confounders. The intervention did not result in a change in physiotherapy practice in the 
experimental Unit A in the implementation phase compared to baseline and the control unit B 
after adjusting for confounders.  
 
iii) Process of Care Indicators  
The POCIs are presented as medians (50th percentile) and interquartile ranges (IQR) in units of 
time in hours. We present the crude analysis of the time to process of care (POC) showing the 
median hours (IQR) for time to process of care between phases within units without adjustment 
for unit and phase nor adjustment for confounders [Table 6.5]. In experimental Unit A, the 
median time from ICU admission to first physiotherapy contact (POCI 1) was significantly 
higher in the post-implementation compared to the implementation phase.  The intervention 
had no effect on the other time to process of care outcomes in the implementation and post-
implementation phase compared to the pre-implementation phase in experimental Unit A. 
There was no change in processes of care during the study trial in control Unit B [Table 6.5]. 
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Table 6.5 Process of Care Indicator Outcomes for Unit A and B (*significant p-value) 
Experimental Unit A  
Phase Pre-
Implementation 
(median and IQR) 
Implementation 
 
(median and IQR) 
 
Post-
Implementation 
(median and IQR) 
 
p-value 
Outcome 
Time in Hours  
(median and IQR) 
POCI 1: Time to first physiotherapy 
contact 
19 (14.1-30.8) 17.8 (13.5-22.3) 
 
 
*19.8 (14.7-39.7) 
 
*0.025 
POCI 2: Time to first physiotherapy 
mobilisation to chair 
 
83.2 (42-159) 
 
83.5 (42.4-191.8) 
 
134.4 (60-257.7) 
 
0.12 
 
POCI 3: Time to first physiotherapy 
contact after extubation  
 
20.3 (4.5-23) 
 
 
19.7 (8.4-23.2) 
 
19 (3.8-22.5) 
 
 
0.65 
 
 
POCI 4: Time to first nurse 
mobilisation to chair 
 
106.2 (39.3-251) 90.2 (41-182.7) 
 
 
52.5 (41.5-86.8) 
 
 
 
0.34 
 
Control Unit B 
Phase Pre-
Implementation 
(median and IQR) 
No 
Implementation 
(median and IQR) 
 
Post-
Implementation 
(median and IQR) 
 
p-value 
Outcome 
Time in Hours  
(median and IQR) 
POCI 1: Time to first physiotherapy 
contact 
16 (11.7-30) 
 
15.5 (11.5-23) 
 
14.5 (11.2-23.8) 
 
0.18 
POCI 2: Time to first physiotherapy 
mobilisation to chair 
 
86.5 (52.5-209.75) 
 
77.3 (44.1-136) 
 
60 (34-113.7) 
 
0.34 
POCI 3: Time to first physiotherapy 
contact after extubation  
 
20.7 (18-22.1) 
 
19.7 (16.5-21.8) 
 
20.8 (16.8-22.1) 
 
0.39 
POCI 4: Time to first nurse 
mobilisation to chair 
 
78.5 (44.3-190.5) 
 
78 (37.6-141.5) 
 
35.5 (23.5-51) 0.08 
 
 
 
 
 
iv) Effect of the Intervention Process of Care Indicators (effect on waiting time): 
Patients in Unit A waited a significantly longer time for their first physiotherapy contact after 
ICU admission (POCI 1) than patients in Unit B at baseline (pre-implementation phase) [Table 
6.6]. Being in the experimental unit in the implementation phase (phase 2) resulted in a 
significantly longer time to first physiotherapy contact (POCI 1) following ICU admission 
compared to the pre- implementation phase (phase 1) in Unit A and the pre- and implementation 
(phase 2) phases in control Unit B [Table 6.6]. Patients in experimental Unit A in the post-
implementation phase (phase 3) had a significantly longer time from ICU admission to first 
nurse mobilisation to the chair (POCI 4) compared to baseline and patients in control unit B in 
all three phases [Table 6.6]. There was no change in time from ICU admission to first 
physiotherapy mobilisation into a chair (POCI 2) and extubation (POCI 3) to physiotherapy 
contact post-extubation regardless of unit and phase [Table 6.6]. The intervention therefore did 
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not result in change in physiotherapy practice in the surgical ICU with regards to the timing of 
process of care indicators after ICU admission. 
 
Table 6.6 Effect of Implementation Process on Time to Process of Care  
Main Effects Model 
Process of Care Indicators 
(n = observations) 
Variable  
 
Hazard 
Ratio 
Robust Standard 
Error 
95% Confidence 
Interval 
p-value 
POCI 1: Time to first 
physiotherapy contact (n=1153) 
Unit A (phase 1) 
Phase 2 
Phase 3 
0.8   
1.2    
1.1 
0.05 
0.08 
0.08 
0.7 - 0.9 
1.0 - 1.4 
0.9 - 1.3 
<0.0001    
0.02 
0.37 
POCI 2: Time to first 
physiotherapy mobilisation to 
chair (n=334) 
Unit A (phase 1) 
Phase 2 
Phase 3 
0.8    
0.9 
0.9   
0.10   
0.11    
0.13 
0.7 - 1.0 
0.7 - 1.1 
0.6 - 1.2 
0.11  
0.19  
0.32             
POCI 3: Time to first 
physiotherapy contact after 
extubation (n=661) 
Unit A (phase 1) 
Phase 2 
Phase 3 
0.9    
1.0   
1.1    
.07     
0.09     
0.11       
0.8 - 1.1 
0.9 - 1.2 
 0.9 - 1.3 
0.16      
0.83  
0.45         
POCI 4: Time to first nurse 
mobilisation to chair (n=120) 
Unit A (phase 1) 
Phase 2 
Phase 3 
0.8    
1.0        
2.5        
0.16   
0.21 
0.69  
0.5 - 1.2 
0.7- 1.6 
1.4 - 4.3 
0.21     
0.84  
0.001     
 
6.3.2.2 Economic Outcome Therapeutic Index Scoring System 28  
The TISS-28 analysis included the data of all patients admitted to each unit during the three 
phases of the study who remained in the unit for at least 24-hours. Patients included on the last 
day of the trial were followed up until discharge from the unit and therefore had all their TISS-
28unit day scores recorded for the total ICU length of stay. The percentage (%) and number (n) 
of patients with TISS-28unit day scores and those patients without due to < 24-hour unit stays 
and patients lost to follow-up (missing TISS-28 scores) is presented in Table 6.7. presents. The 
calculated sample size of n=140 for each phase of the trial required for statistical power (80%) 
was obtained except in the control Unit B in the post-implementation phase (n=133) due to 
patients lost to follow-up [Table 6.7]. Unit A had more patients with TISS-28unit day scores 
than Unit B but, more patients lost to follow-up (missing TISS-28 scores) in the post-
implementation phase than Unit B. 
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Table 6.7 Categories of TISS-28unit day Scores per Unit per Phase 
Category Unit A Unit B 
Pre-
Implementation 
N=303 
 
Implementation 
N=311 
Post-
Implementation 
N=256 
Pre-
Implementation 
N=182 
 
Implementation 
N=256 
Post-
Implementation 
N=201 
TISS-28 
Score 
86.1% (n=261) 
 
83.9% (n=261) 55.9% (n=143) 77.5% (n=141) 66% (n=169) 66.2% (n=133) 
<24-hours 
No TISS-
28 Score 
12.2% (n=37) 10% (n=31) 16% (n=41) 13.7% (n=25) 19.5% (n=50) 22.9 % (n=46) 
Patients 
Lost to 
Follow-up  
1.7% (n=5) 6.1% (n=19) 28.1% (n=72) 8.8% (n=16) 14.5% (n=37) 10.9% (n=22) 
 
i) TISS-28unit Day Score Proportions: 
Between Units: Unit A was 30 % less likely to have patients with no TISS-28unit day scores 
due to < 24-hour unit stays and patients lost to follow-up combined (p<0.001) than Unit B.  
ii) Within Experimental Unit A between Phases: In the implementation phase (phase2) Unit A 
was 23% more likely (p=0.05) to have patients with no TISS-28unit day scores due to <24-hour 
unit stays and patients lost to follow-up combined than the pre-implementation (phase 1).  Unit 
A was 114% more likely (p<0.001) to have patients with no TISS-28unit day scores due to <24-
hour unit stays and patients lost to follow-up combined, in the post-implementation phase 
(phase 3) than the pre-implementation (phase 1).  
 
ii) Effect of the Intervention on TISS-28 Unit Outcomes 
The adjusted TISS-28unit day score increased on average by 0.05 units per week from the pre-
implementation phase starting on 11.03.2015 [Table 6.8]. Being in Unit A in the 
implementation (phase 2) and post-implementation (phase 3) phase resulted in an average of 
2.3 TISS-28units (24.9minutes; p=0.004) and 3.9 TISS-28units (41.3minutes, p<0.001) higher 
than the pre-implementation (phase 1) phase in Unit A and all phases in control Unit B [Table 
6.8]. Therefore, there was no effect of the intervention on the TISS-28unit outcome with no 
reduction in nursing workload in experimental unit A.  
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Table 6.8 Effect of the Implementation Process on TISS-28unit Day Scores 
Interaction Effects Model 
Variable TISS-28 unit Co-efficient Robust  
Standard Error 
95% Confidence 
Interval 
p-value 
TISS-28 week  
Unit A (phase 1) 
Phase 2 
Phase 3 
0.05 
-2 
-0.6 
-2.9 
0.03 
0.6 
0.8 
1.4 
-0.005 - 0.1 
-3.2 – [-0.7] 
-2.3 - 1.1 
-5.6 – [-0.1] 
0.08 
0.002 
0.47 
0.04 
A unit# 
A#2 
A#3 
 
2.3 
3.9 
 
0.8 
0.9 
 
0.7- 3.8 
2.2 - 5.6 
 
0.004 
<0.0001 
Gender: Male  0.8 0.4 0.1 - 1.5 0.02 
APACHE II 0.2 0.02 0.1 - 0.2 <0.0001 
Emergency: Yes  0.8 0.4 0.07 - 1.5 0.03 
Infective: 2 
                3 
-1.1 
-0.02 
0.5 
0.8 
-2.2- [-0.09] 
-1.6 - 1.6 
0.03 
0.98 
 
6.3.2.3 Clinical Outcomes  
i) Between Units: Experimental Unit A had a significantly longer hospital LOS, fewer failed 
extubations and lower ICU mortality at baseline (pre-implementation) when compared to 
control Unit B [Table 6.9]. Unit A also had a significantly longer ICU LOS and lower ICU 
mortality when compared to Unit B in the implementation phase. However, in the post-
implementation phase Unit A had a significantly longer ICU and hospital LOS but a 
significantly lower proportion of mechanically ventilated patients and lower ICU and hospital 
mortality when compared to Unit B [Table 6.9]. 
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Table 6.9 Clinical Outcomes: Difference between Units per Phase  
Variables per Phase Unit A (Experimental) Unit B (Control) p-value 
PRE-IMPLEMENTATION PHASE N=303 N=182  
OUTCOMES 
 ICU LOS (median days) 
 Hospital LOS (median days) 
 MV Proportion (proportion, %) 
 MV Time (median days)                                               
 Proportion of Failed Extubations  
 ICU Mortality (proportion, % Y) 
 Hospital Mortality (proportion, % Y) 
 
3.8 
16.9 
67.3% (n=204/303) 
5.7 (n=169) 
12.4% (n=23/169) 
5% (n=15/303) 
4.2% (n=12/288) 
 
2.9 
14.4 
72.5 % (n=132/182) 
5.5 (n=102) 
24.5% (n=25/102) 
15.4% (n=28/182) 
7.8% (n=12/154) 
 
0.11 
0.04 
0.23 
0.54 
0.01 
<0.0001 
0.11 
IMPLEMENTATION PHASE  N=311 N=256  
OUTCOMES 
 ICU LOS (median days) 
 Hospital LOS (median days) 
 MV Proportion (proportion, %) 
 MV Time (median days) 
 Proportion of Failed Extubations  
 ICU Mortality (proportion in % Y) 
 Hospital Mortality (proportion, % Y)  
 
                    3.9 
16.2 
67.5% (n=210//311) 
6.9 (n=188) 
17.6% (n=33/188) 
5.1% (n=16/311) 
5.5% (n=17/311) 
 
                    2.7 
14.7 
66.8% (n=171/256) 
6.6 (n=138) 
16.7% (n=23/138) 
14.1% (n=36/256) 
6.3% (n=16/256) 
 
<0.0001 
0.08 
0.85 
0.53 
0.83 
<0.0001 
0.50 
POST-IMPLEMENTATION PHASE  N=256 N=201  
OUTCOMES 
 ICU LOS (days) 
 Hospital LOS (days) 
 MV Proportion (proportion, %) 
 MV Time (days) 
 Proportion of Failed Extubations  
 ICU Mortality (proportion, % Y) 
 Hospital Mortality (proportion, % Y) 
 
3.1 
18.6 
49.2% (n=126/256) 
4.4 (106) 
10.4% (n=11/106) 
5.5 % (n=14/256) 
2.3% (n= 6/256) 
 
                    2.6 
12.1 
61.7% (n=124/201) 
4.2 (98) 
11.2% (n=11/98) 
16.9% (n=34/201) 
5.5% (n=11/201) 
 
<0.0001 
0.0003 
0.008 
0.46 
0.85 
<0.0001 
0.04 
 
ii) Between Phases within Units:  
Unit A: The proportion of patients intubated on ICU admission did not change significantly 
from the pre- to implementation phase of the trial in this unit [Table 6.10]. However, in the 
post-implementation phase there was a significant reduction in the proportion of patients 
intubated. There was a significantly higher proportion of failed extubations in the 
implementation phase than the post-implementation phase in this unit [Table 6.10].  There was 
no difference in ICU and Hospital LOS and mortality between the phases in Unit A and 
therefore no effect of the intervention on these outcomes [Table 6.10].
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 Table 6.10 Clinical Outcomes: Difference between Phases within Units (*significant p-value) 
Experimental Unit A 
Variables per Phase Pre-Implementation 
Phase  
Implementation 
Phase  
Post-Implementation 
Phase  
p-value 
OUTCOMES N=303 N=311 N=256  
 
 ICU LOS (median days) 
 Hospital LOS (median days) 
 MV Proportion (proportion, %) 
 MV Time (median days) 
 Proportion (%) of Failed Extubations 
 ICU Mortality (proportion, % Y) 
 Hospital Mortality (proportion, % Y) 
 
3.8 [2-7.2] 
16.9 [10.1-28] 
67.3% 
1.72 [0.8-3.7] 
13.6% 
5% 
4.2% 
 
3.9 [2.1-7.4] 
16.2 [9.8-29.8] 
67.5% 
1.56 [0.6-3] 
*17.6% 
5.1% 
5.5% 
 
3.1 [1.9-7.6] 
18.6 [9.9-31] 
*49.2% 
0.95 [0.6-4] 
10.4% 
5.5 % 
2.3% 
 
0.28 
0.48 
<0.0001 
0.18 
0.02 
0.96 
0.17 
Control Unit B 
Variables per Phase Pre-Implementation 
Phase  
Implementation 
Phase  
Post-Implementation 
Phase  
p-value 
OUTCOMES N=182 N=256 N=201  
 
 ICU LOS (median days) 
 Hospital LOS (median days) 
 MV Proportion (proportion, %) 
 MV Time (median days) 
 Proportion (%) of Failed Extubations 
 ICU Mortality (proportion, % Y) 
 Hospital Mortality (proportion, % Y) 
 
2.9 [1.8-7] 
14.4 [6.8-27.6] 
72.5% 
1.65 [0.7-3.4] 
24.5% 
15.4% 
7.8% 
 
2.7 [1.5-5.7] 
14.7 [7.8-30.7] 
66.8% 
1.39 [0.6-2.8] 
16.7% 
13.6% 
6.3% 
 
*2.6 [1.4-4.7] 
12.1 [6.2-24.8] 
*61.7%  
1.12 [0.6-1.9] 
*11.2% 
16.9% 
5.5% 
 
*0.02 
0.52 
*0.08 
0.11 
*0.02 
0.70 
0.92 
 
Unit B: ICU LOS, proportion of mechanically ventilated patients and proportion of failed 
extubations were significantly lower in the post-implementation phase than the pre-
implementation phase with no difference between the implementation and post-implementation 
phase [Table 6.10].  
 
Effect of the Intervention on Clinical Outcomes:   
The likelihood of hospital mortality (deaths) in experimental Unit A (adj. OR 0.7, 95%CI: 0.4 
- 1.3, p=0.21) was the same as the likelihood in control Unit B, with no difference in the 
implementation (adj. OR 1.1, 95%CI:0.6 - 2, p = 0.78) and post-implementation phase (adj. OR 
0.6, 95%CI: 0.3 - 1.3, p=0.20) after adjusting for confounders.  
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Patients in the experimental Unit A were less likely (adj. OR 0.07, 95%CI: 0.03 - 0.20, 
p<0.0001) to die in the ICU than patients in control unit B at baseline (pre-implementation) 
while adjusting for confounders but, there was no difference in the likelihood of dying in the 
ICU between Unit A and control Unit B in the implementation (adj. OR 1.22, 95%CI: 0.59 -  
2.52, p=0.59) and post-implementation (adj. OR 1.5, 95%CI: 0.72 - 3.14, p=0.28) phase while 
adjusting for confounders. 
 
Patients in the experimental unit A were more likely to be intubated (adj. OR 1.8, 95%CI: 1.3    
2.6, p<0.0001) than those in control Unit B, with no difference in the likelihood of being 
intubated during the implementation (adj. OR 1.1, 95%CI: 0.8 - 1.5, p=0.68) and post-
implementation (adj. OR 1.2, 95%CI: 0.8 - 1.7, p=0.39) phase while adjusting for confounders.  
 
There was no difference in the likelihood for extubated patients failing extubation in 
experimental unit A (adj. OR 0.9, 95%CI: 0.5 - 1.6, p=0.74) than control Unit B and similarly 
in the implementation (adj. OR 1.2, 95%CI: 0.8 – 2, p=0.39) and post-implementation (adj. OR 
0.6, 95%CI: 0.3 - 1.2, p=0.15) phases while adjusting for confounders.  
 
The intervention therefore, did not have an effect on these clinical outcomes of the patients. 
 
6.3.3 Safety of Physiotherapy Intervention 
6.3.3.1 Adverse events 
No adverse events related to unplanned extubation, dislodgement of lines, hemodynamic 
instability, pulmonary instability, falls and other events during physiotherapy mobilisation of 
patients into a chair was documented in any of the physiotherapy notes for the entire sample of 
patients mobilised into a chair (n=334) by the physiotherapists in both units. 
 
6.3.4 Implementation Fidelity 
The attendance of physiotherapists to the implementation sessions was overall very good and 
thus exposure to each of the implementation strategies and the protocol was high [Table 6.2, p 
137-138]. Although 100% of the physiotherapists received the paper-based and electronic copy 
of the handbook, pocket cards and had access to the posters displayed, it is not known how 
many physiotherapists used these resources and the frequency of use. The majority (81-86%) 
of the physiotherapists attended the workshops and 76% attended the grand rounds/bedside 
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teaching sessions [Table 6.2, p140-141]. Therefore, the majority of physiotherapists were 
exposed to the implementation process and each of the implementation strategies and therefore 
the protocol. Reasons for those who did not attend the workshops or grand rounds/bedside 
teaching sessions were sick leave, staff leave, community service physiotherapist who was no 
longer with the department at the time of the grand rounds/bedside teaching sessions and 
administrative meetings that could not be cancelled. 
 
6.4 Discussion 
The tailored best-practice multifaceted educational implementation strategy combined with 
reminders (intervention) achieved a high level of fidelity in the group of physiotherapists 
targeted to implement the validated evidence-based physiotherapy protocol in the experimental 
ICU. The majority of targeted physiotherapists completed the implementation process, but the 
intervention was not effective in facilitating uptake of and adherence to the protocol and change 
in physiotherapy practice within the experimental surgical ICU. There was no effect of the 
intervention on the process of care outcomes, TISS-28unit day scores nor clinical outcomes in 
the implementation and post-implementation phases when compared to the pre-implementation 
(baseline) phase in the experimental unit and all the phases in the control unit. 
 
The findings of this trial does not correlate with other studies that indicate that multifaceted 
implementation strategies are more effective in improving process of care indicators in the ICU 
(Scales et al., 2013; Acolet et al., 2011; Horbar et al., 2004). The reported benefits of tailoring 
implementation strategies suggested to facilitate the effective uptake of evidence-based CPGs 
and protocols into clinical practice by Baker et al., (2015); Cahill et al., (2014); Wensing et al., 
(2014) and Sinuff et al., (2013) was not achieved in this study trial. Therefore, factors affecting 
the effectiveness of the tailored best-practice multifaceted implementation strategies on process 
of care, TISS-28unit day scores and clinical outcomes in this study trial must be explored. There 
is a need to understand why the tailored best-practice multifaceted implementation strategy, 
implemented in this group of physiotherapists providing services and patient care to the 
experimental ICU, was not effective in the uptake of and adherence to the protocol.  
 
The surgical ICUs included in this trial were not randomised. The experimental unit was 
conveniently allocated to the intervention due to possible contamination of the experimental 
unit. A pilot trial of the ICU physiotherapy protocol was conducted in this unit in 2010 by 
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Hanekom et al. In this pilot trial, the mean time to first physiotherapy contact had improved 
following protocol care and was significantly less (p<0.001) in the protocol phase than the usual 
care phase. The mean time to first physiotherapy contact after ICU admission in the usual care 
phase provided by the ICU physiotherapy staff (“real world”) was 27 (SD +/-20) hours versus 
14 (SD +/-7) hours in the protocol care phase administered by research physiotherapists. In this 
CBA trial median time to process of care was reported due to the skewed distribution of this 
data. The findings of the CBA trial suggested that there was a non-significant decrease in 
median time from unit admission to first physiotherapy contact from pre- to implementation 
phase but a significant increase from implementation to post-implementation phase.  
 
It could be argued that the improvement in the pilot trial by Hanekom et al., (2012) may have 
been sustained resulting in a higher baseline rate for the time to first physiotherapy contact after 
ICU admission process of care indicator measured in the experimental unit at the start of the 
CBA trial. Therefore, any change in time to first physiotherapy contact in the implementation 
phase would not show any significant change and therefore no effectiveness of the intervention. 
Therefore, it must be taken into account that the standard of care may have improved and that 
already high baseline adoption rates of the process of care indicators could result in minimal 
effect of change following implementation. This explanation is substantiated by Sinuff et al., 
(2013) and Scales et al., (2011, p.370) who reported that “internal improvements had created a 
higher baseline adoption rate”. Study participants in the qualitative study by Scales et al., (2011) 
reported that they were already working on improving the particular care processes when the 
project had started. Therefore, any effect of change would not show any significance (Sinuff et 
al., 2013; Scales et al., 2011).  
 
The effect of “a rising tide” or a “positive secular trend” reported by Chen, Hemming, Stevens 
& Lilford (2016) could also be a plausible reason for the null effect of the intervention 
explaining the CBA trial findings. Chen et al, (2016) explains this effect, where changes are 
occurring simultaneously due to pressures in health systems to change practice, while research 
studies with similar aims are being conducted results in a null effect of the intervention. Another 
factor that must be taken into account, is the Hawthorne effect. The physiotherapists awareness 
of being observed and evaluated in the control unit, may have altered their behaviour and 
improved their overall practices and standard of care during the trial period, that could influence 
the findings of the CBA trial. 
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Physiotherapy in the intensive care is safe and effective and can improve patient outcomes such 
as physical function and quality of life (Green, Marzano, Leditschke, Mitchell, & Bissett, 2016). 
A noteworthy finding of the CBA trial was that >85% of patients in both units had 
physiotherapy contact after ICU admission. A one-day point prevalence study conducted in 
Germany by Nydahl et al., (2014) reports that a total of 24% of 783 patients admitted to 116 
ICUs were mobilised (sitting over the edge of the bed or higher levels of mobility). Nydahl et 
al., (2014) reported 8% of intubated (endotracheal tube) patients, 39% with tracheostomies and 
53% with non-invasive ventilation were mobilised in these units. In Australia and New Zealand, 
they reported 0% of intubated (endotracheal tube) patients being mobilised (Green et al., 2016; 
Berney et al., 2013). In the current CBA trial, almost 35% of the patients seen by the 
physiotherapists in the experimental unit were mobilised out into a chair that was significantly 
almost twice as many patients mobilised by the physiotherapists in the control unit. Although 
there was a 4% increase in the proportion of patients mobilised to the chair by the 
physiotherapists from pre- to implementation phase in the experimental unit, this difference 
was not significant with no effect of the intervention. This again supports the argument that the 
experimental unit was already functioning at a “high” level and possibly working on improving 
quality of care before the start of the CBA trial thus negatively affecting the effectiveness of 
the intervention (Chen et al., 2016). Although patients in both the units were mobilised to sit 
over the edge of the bed we did not document this level of mobilisation by the physiotherapist. 
The proportion of or time to sitting over the edge of the bed following ICU admission could 
have provided a more discriminative measure for physiotherapy practice change due to the 
timing of different levels of mobilisation activities that can improve patient outcome over time. 
Therefore, it can be argued that there may have been changes in patient management and 
outcome that was not or could not be measured (Chen et al., 2016) that may have influenced 
the trial findings and effectiveness of the intervention positively.  
 
There was no effect of the intervention on time from ICU admission to first physiotherapy or 
nurse mobilisation to a chair and time from extubation to physiotherapy treatment after 
extubation. In the “real world” public sector surgical ICU settings included in this CBA trial, 
the organisation, structure and functioning of the two surgical intensive care units and ICU 
physiotherapists may have had an effect on the clinical presentation of the patients and standard 
of care in each of the units. The latter could have had an effect on the CBA trial outcomes. 
Patients in the experimental unit are admitted following stabilization and care in a resuscitation 
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unit versus patients in the control unit who are admitted directly to the unit. Patients in the 
experimental unit are discharged to the ward only once stable whereas, the control unit 
discharges patients to step down units then wards. These factors can affect time to particular 
process of care measures such as whether short stay (<24-hours) patients are able to be seen by 
the physiotherapist before discharge to other units or wards, whether patients are mobilised in 
either the ICU or other units or wards due to early discharge or discharge to step-down facilities 
therefore reducing the proportion of patients mobilised to the chair by the physiotherapist in the 
ICU.  
 
Physiotherapists working in the units included in this trial are not exclusively allocated (no 
ward duties) or “dedicated” to the surgical intensive care as were the physiotherapists employed 
in the protocol phase of the pilot trial by Hanekom et al., (2012), but also have ward duties that 
increases their workload. This can affect the adoption of evidenced-based care processes that 
may be perceived as time consuming by the physiotherapist, opting for usual (standard) care 
instead. Stability of staff, specifically in the experimental unit may have affected the standard 
of physiotherapy care in the units as the physiotherapist in the experimental unit rotated during 
the implementation and post-implementation periods. The ICU physiotherapist in the 
experimental unit was replaced by a physiotherapist with minimal (one) years of ICU 
experience who worked in the experimental unit during part of the implementation and post-
implementation phase of the trial. It has been reported that younger staff struggle to adjust to a 
new and demanding workplace, communicate with the healthcare team and advocate change or 
evidence-based practices due to a lack of skills, knowledge or experience (Price & Reichter, 
2017). The control unit showed no change in the majority of outcomes over the trial phases and 
outcomes remained stable throughout the phases implying stability in the standard of care 
provided. The physiotherapist in the control unit worked in the unit throughout the period of 
the trial and therefore may have eliminated variation in practice resulting in this observed 
stability.  
 
Staff rotations through the units on the weekend and the unit referral guidelines for patients 
seen on weekends could also potentially affect time to first physiotherapy contact and 
mobilisation following ICU admission and time to physiotherapy following extubation. Some 
patients may be missed by the physiotherapist due to patients being admitted and discharged 
over the weekend period outside of the times the physiotherapists are available. These patients 
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may only then be seen and treated in the ICU following the weekend or seen in the ward if ICU 
stay was <24-hours. Student physiotherapists work in both units as part of their academic 
training and were not exposed to the protocol in either unit that may have negatively impacted 
on the effect of the intervention. Therefore, organisational factors such as physiotherapy staff 
and student allocation to the ICU, workload and availability of ICU physiotherapy services 
could have affected uptake of and adherence to the protocol and should be explored through a 
post-implementation reflection described as a construct the process domain of the CFIR. Balas 
et al., (2013) implemented the ABCDE bundle in a tertiary ICU setting targeting the 
interdisciplinary ICU team. They evaluated factors affecting adherence using focus groups, 
online surveys and an educational evaluation (Balas et al., 2013). Balas et al., (2013) findings 
indicated that performing daily, interdisciplinary rounds, engaging key implementation leaders, 
educational efforts that are diverse and sustained and the quality and strength of the ABCDE 
bundle implemented were facilitators for adherence to the bundle. Balas et al., (2013) identified 
intervention related issues such as “timing of trials” and “fear of adverse events”, 
“communication and care coordination challenges”, “knowledge deficits”, “workload 
concerns”, and “documentation burden” as barriers to bundle adherence. These factors may 
support the CBA trial findings and a reflection via qualitative exploration of the perception of 
the physiotherapists involved in the implementation process is recommended, to identify which 
of these factors may have influenced uptake of and adherence to the ICU physiotherapy 
protocol. 
 
The primary outcome TISS-28unit day score was chosen based on the findings of the pilot trial 
conducted by Hanekom et al., (2012).  Improved process of care should result in a reduction in 
nursing workload as measured by the TISS-28unit day score (Hanekom et al., 2012). The 
current study was sufficiently powered to detect a 2point difference in the TISS-28unit day 
scores as we were able to obtain more than 140 patients per phase of the trial except in the post-
implementation phase in Unit B. The TISS-28unit day score however, did not show any 
significant improvements in nursing workload in the experimental unit during the 
implementation and post-implementation phase when compared to baseline (pre-
implementation) and when compared to all phases of the control unit. The nursing workload in 
the experimental unit was significantly higher in the implementation and post-implementation 
phase compared to all phases in the control unit. Therefore, the intervention was not effective 
in reducing nursing workload in the experimental unit. This finding could be attributed to the 
Stellenbosch University  https://scholar.sun.ac.za
 IMPLEMENTATION & EVALUATION OF AN IMPLEMENTATION STRATEGY: CBA TRIAL 
 
166 
 
lack of adherence to process of care indicators in the experimental unit that affects nursing 
workload negatively through increased time being spent on patients in the ICU per 8hour shift. 
Therefore, it is argued that a lack of adherence to the protocol or minimal change in the adoption 
of process of care indicators could have resulted in a minimal effect on TISS-28unit day scores 
in the experimental unit with a null effect of the intervention.  
 
According to Hanekom et al., (2012) shorter waiting time to physiotherapy after ICU admission 
and early mobility is linked to earlier removal of chest drains. Deep breathing exercises and 
increased mobility improves the management of secretions which reduces mechanical 
ventilation time therefore reducing the nursing workload with regards to managing 
mechanically ventilated patients (Hanekom et al., 2012). In the CBA trial conducted, the 
intervention did not affect the time to physiotherapy mobilisation into a chair and to 
physiotherapy after extubation (process of care indicators). Therefore, the longer waiting time 
would negatively affect patient outcome (reduced mobility, prolonged chest drains in situ and 
increased mechanical ventilation) and would thus influence the TISS-28unit day score and 
nursing workload in the experimental unit (Hanekom et al., 2012). Although severely ill 
(APACHE II) patients admitted to the experimental unit could explain the increased the TISS-
28unit day scores in this unit, the APACHE II for the patients in the experimental unit were 
lower than the control group and does not provide this alternative explanation for our findings. 
 
The effectiveness of the ICU physiotherapy protocol has been evaluated and has shown to 
improve clinical outcomes such as reduced intubation after ICU admission and a lower risk of 
failed extubations (Hanekom et al., 2012). It was found that the experimental unit was 
significantly more likely to have fewer intubations after ICU admission and failed extubations 
than the control at baseline (pre-implementation). Therefore, this already low intubation and 
failed extubation rate could explain the reduced effects of our intervention on these clinical 
outcomes with no significant change observed in the implementation (phase) within and 
between units. This does not elude to the ineffectiveness of the protocol but rather the lack of 
behaviour change even following the acquisition of new knowledge and skills. van de Veer et 
al., (2013) showed no improvements in clinical outcomes measured following implementation 
of a multifaceted implementation strategy in intensive care and supports the CBA trial findings. 
However, other studies conducted in intensive care show improvements in some clinical 
outcomes (Martin et al., 2004) and clinical outcomes specifically related to the clinical 
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guideline or protocol being implemented (Horbar et al., 2004) while other studies did not 
measure clinical outcomes (Acolet et al., 2011). Therefore, clinical outcomes may not be a 
reliable measure for evaluating the adoption of new practice and therefore practice change due 
to the heterogeneity of patients and protocols implemented, but rather process of care indicators 
that indicates adherence to the protocol and clinician performance. The use of process of care 
indicators is supported by Scales et al., (2011). Participants in the implementation study by 
Scales et al., (2011) reported that process of care measures were more appreciated than outcome 
measures because of the heterogeneity of patients.  
 
The cost of the implementation process in this CBA trial (including workshop facilitator, 
educational materials, travel, stationary and food) were modest. However, the investment in 
time to partake in the implementation process for both implementer and targeted 
physiotherapists in a resource limited setting was questioned. The investment in 
implementation processes alone versus providing resources such as more staff or an exclusively 
allocated ICU physiotherapist to the ICU in order to facilitate change in practice and improved 
quality of care in a resource limited intensive care setting is therefore questioned. Lastly, 
professional behaviour in healthcare professionals is complex and is underpinned by social and 
behavioural frameworks (Johnson & May, 2015). Professional behaviour of healthcare 
professionals could affect implementation processes and change in practice (Johnson & May, 
2015). Factors affecting professional behaviour in this group of targeted physiotherapists, who 
did not seem to adhere to the protocol and change practice, needs to be explored. 
 
6.5 Conclusion 
This is the first “real-world” physiotherapy implementation controlled before and after trail 
conducted in a public sector surgical ICU in SA. A tailored best-practice multifaceted 
implementation strategy (intervention) including an educational handbook on the protocol, 
workshop series, grand round/bedside teaching sessions and reminders was not effective in the 
uptake of and adherence to the protocol with no change in ICU physiotherapy practice in the 
experimental unit. Contextual factors affecting the implementation process, adherence to the 
protocol and therefore the effectiveness of the intervention needs exploration. Reflection on the 
implementation process by the targeted physiotherapists an activity of the process domain of 
the CFIR should be explored. An in depth qualitative enquiry of the perceptions of the 
physiotherapists of the “real world” implementation of the protocol, their perception of the 
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implementation process using the tailored best-practice multifaceted implementation strategy 
and factors affecting professional behaviour and adherence would be beneficial in further 
explaining and understanding the findings of this CBA trial. The latter  may provide further 
insight to improve ICU implementation initiatives especially in ICU physiotherapy in ICUs in 
SA.
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CHAPTER 7  
Project Discussion 
7.1 Preface  
The study achieved its overall aim to implement and evaluate the tailored best-practice 
multifaceted implementation strategy to facilitate the uptake of a validated evidence-based 
physiotherapy protocol in a surgical ICU guided by the CFIR. The study was conducted in three 
phases with five study aims presented as five chapters in the dissertation. The findings of each 
study provided information that could be used to build the evidence-base for implementation 
research in ICU physiotherapy in a resource limited, transforming healthcare system and 
contribute to the overall understanding of the objective findings of the controlled before and 
after (CBA) trial study. Two additional objectives of phase three of the study project were 
addressed by Masters’ students under the supervision of the Primary Investigator [FK] and are 
presented as addenda. These studies also contributed valuable information relating to the overall 
understanding of the objective findings of the CBA trial. An integrated discussion of the 
findings as they relate to the implementation of a physiotherapy protocol in a public sector ICU 
in SA is outlined in three parts according to the three study phases, highlighting new 
contributions to the body of knowledge on ICU physiotherapy and implementation science in a 
developing country.  
 
7.2 Describing Physiotherapy in Public Sector Hospitals and ICUs in SA  
7.2.1 Public Sector Physiotherapists 
A 70% response rate, equally distributed across the provinces to the physiotherapy survey 
(Chapter 2) was obtained, limiting the bias of the survey results. It can be reported with 
confidence that the survey results are reliable and generalisable to public sector physiotherapists 
in SA that is a major strength of the survey. Public sector physiotherapy departments do exist 
in central, regional and tertiary hospitals that house ICU facilities which require physiotherapy 
services. The public sector physiotherapy departments are organised and run by qualified 
physiotherapists themselves which is believed to support and preserve the autonomy of the 
profession in the public sector. These departments are organised in a hierarchal manner using 
the traditional departmental model (Fischer et al., 2012). It has been reported in the literature 
that this particular model is more expensive using more resources due to a multi-level 
management system which was evident in the top down management style and ranking of 
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physiotherapy posts such as production level I (‘junior’) and II (senior”), Chief and Assistant 
Director reported in the survey. The departmental model of service delivery also increases the 
workload, with physiotherapists in the public sector having higher patient loads (Fischer et al., 
2012). This has implications for optimum service delivery levels and quality of patient care 
with not all patients necessarily being able to receive physiotherapy daily (Fisher et al., 2012). 
Although the traditional departmental model allows for decision-making and quality assurance 
focussed on the best interests of the department as a whole (Fisher et al., 2012), the public sector 
physiotherapists should consider other service delivery models to improve services, patient care 
and outcomes.  
 
Process-oriented programme management models described in the literature are associated with 
lower costs, clinical productivity that is higher than in departmental models and improved staff 
role integration as the model provides opportunities to expand leadership roles and promotes 
healthcare professional communication (Fisher et al., 2012). The process-oriented programme 
management model therefore could be considered as part of the restructuring of physiotherapy 
services to meet the healthcare demands in the resource limited healthcare setting in an attempt 
to save costs while providing and maintaining quality care (Fischer et al., 2012). In this model, 
physiotherapists would become part of the multidisciplinary team in the areas in which they 
provide services for example, the intensive care multidisciplinary team (Fisher et al., 2012) in 
which they would be able to lead and communicate among the ICU healthcare professionals 
and focus on the specific area of ICU care. Currently, there seems to be a fragmented service 
delivery system and lack of continuity of care where the public sector physiotherapists are 
allocated to multiple wards that may affect the timing of care provided to patients and also 
rotate through work areas quarterly which can contribute to variations in practice.  
 
No previous studies have identified the ratio of physiotherapists to hospital beds in SA. In this 
physiotherapy survey 429 physiotherapists from the responding departments were identified 
which amounts to a physiotherapist to bed ratio of 1:69. This high ratio has implications for the 
availability and quality of services these public sector physiotherapists can provide. The 
‘Planning for Key Health Professional Categories’ produced by the Department of Health in 
2011 highlighted that the ratio of nurses to other categories, can enable reliable planning of the 
human resources for health for the country, based on evidence (Uys & Klopper, 2013). The 
latter can be applied to the physiotherapists working in the public sector as well. The findings 
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of the physiotherapy survey can be used by the public sector physiotherapists to present the 
current situation and needs of public sector physiotherapists to the healthcare managers, 
policymakers, and funders in SA in order to plan physiotherapy human resources and services 
more appropriately for improved provision of physiotherapy care to patients in SA.  
 
The physiotherapists in the public hospitals are South African trained, young early-career 
physiotherapists, mainly in production (“junior’) level posts, and mainly have Bachelor degrees 
and minimal or post-graduate training in intensive care physiotherapy. Research in nursing 
shows that young early-career healthcare professionals such as nurses need support and 
mentoring (Price & Reichert, 2017) while gaining experience to develop knowledge and skills 
especially in the public sector that is overburdened with patients who cannot afford private 
health care services (Unicef, South Africa, 2017). The nurses also reported that they considered 
that health care environments that provide or improve accessibility to continuing professional 
development (CPD) opportunities to ensure continuous growth in the nurses’ practice and 
ability to provide optimal quality care for patients as a factor contributing to a healthy health 
care work environment (Price & Reichert, 2017). The latter may be true for the young early-
career public sector physiotherapists as well and should be explored in order to address any 
requirements they have to grow in their practice and provide optimal quality care for patients 
as the survey findings indicate that minimal CPD activities are attended and post-graduate 
training is lacking.  
 
7.2.2 Public Sector ICU Physiotherapists 
The ICU physiotherapy survey in this study (Chapter 3) is different to the South African surveys 
conducted by van Aswegan & Lottering, et al., (2016) and van Aswegan & Potterton, et al., 
(2005). The findings of the current ICU survey provided a clear panoramic view of ICU 
physiotherapists working in the public sector. The current ICU physiotherapy survey was 
targeted to the physiotherapists providing services to the specific ICUs at the time of the survey 
regardless of years of ICU work experience and CPRG SASP society membership that was 
used as sampling criteria by van Aswegan & Lottering, et al., (2016) and van Aswegan & 
Potterton, et al., (2005). van Aswegan & Lottering, et al., (2016) and van Aswegan & Potterton, 
et al., (2005) included both public and private ICU physiotherapists with results not always 
clearly differentiated between the two sectors of ICU physiotherapists. The current ICU 
physiotherapy survey provided additional information on service provision, including time 
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spent in the ICU, patient care and prescription of patient care as well as the use of evidence-
based CPGs and protocols and outcomes, discharge planning and follow-up not included in the 
South African surveys (van Aswegan & Lottering, et al., 2016; van Aswegan & Potterton, et 
al., 2005) nor some international surveys (Sigera et al., 2016, Malone et al., 2015, Kumar et al., 
2007; Norrenberg & Vincent, 2000). Similar to the South African surveys, a low response rate 
of 34% was obtained but in contrast to those surveys, the current survey obtained responses 
from all provinces in the country (van Aswegan & Lottering, et al., 2016; van Aswegan & 
Potterton, et al., 2005). The response rate from the current ICU physiotherapy survey was higher 
than some international studies, for example 29% by Malone et al., (2015) and 22% by 
Norrenberg & Vincent, (2000).  
 
The lack of knowledge, skills and expertise are factors influencing physiotherapy activity in 
ICUs and can contribute to variations in practice and patient outcome (Malone et al., 2015; 
Kumar et al., 2007; Norrenberg & Vincent 2000). The ICU Physiotherapists working in the 
public sector were early-career physiotherapists, with mainly Bachelor degrees. They had 
minimal years (1-5years) of ICU work experience and minimal to no ICU post-graduate training 
yet, had to provide services to these complex and dynamic units, to critically ill patients. These 
findings were similar to the public sector ICU physiotherapists in Sri Lanka, a developing 
country (Sigera et al., 2016). There is clearly a need to upskill and train these young ICU 
physiotherapists in order to improve knowledge and skills through post-graduate ICU training 
and specialisation. However, only providing such training does not necessarily address the 
problem. The reason for the lack of attendance of ICU CPD and post-graduate training courses 
by the South African public sector ICU physiotherapists needs to be explored as the reasons 
may be more complex than just the availability of ICU CPD and post-graduate training courses.  
 
Another area requiring exploration is the use of available evidence-based ICU outcome 
measures. The majority of ICU physiotherapists in the public sector do not use evidence-based 
functional or HRQoL outcomes and rely on physiological measures such as lung auscultation 
and saturation of oxygen levels in the blood. As early as 2007, Hanekom, Faure & Coetzee, 
reported that critical care specialists recognise outcomes research as i) “a cost-effective method 
of determining what works in the real world” and that ii) “outcomes measured must be relevant 
to patients, families, and funders”. Hanekom et al., (2007) stated: “Outcomes research is a 
method that has been used to obtain evidence for the medical and respiratory management of 
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patients in ICU.” and “Outcomes research provides researchers with the tools to define the 
role of the physiotherapist in the critical care environment.” The findings of our survey, ten 
years later still indicate the inclusion of physiological outcomes as the primary outcome of 
interventions rather than patient-centred functional and HRQoL outcomes by ICU 
physiotherapists in the public sector in SA therefore, lacking support for their role in the ICU 
(Kumar, 2015; Gosselink et al., 2008). The reasons for the lack of use of evidence-based 
patient-centred outcomes in the public sector need to be explored and should be addressed 
through improved knowledge, training in the use of these outcomes and any other reliable 
methods to improve this area of ICU physiotherapy practice.  
 
While the findings of the ICU physiotherapy survey indicated variations in public sector ICU 
physiotherapy services and practice, they are on par with some international ICUs in both 
developed and developing countries (Sigera et al., 2016; Malone et al., 2015; Yeole et al., 2015; 
Kumar et al., 2007; Norrenberg &Vincent, 2000).  Public ICU physiotherapy services vary with 
regards to staff rotations through the ICU which are mainly quarterly while some are biannually 
or yearly. While an average of one physiotherapist to eight beds were calculated based on the 
survey responses, the physiotherapists also had ward patients to cover. Malone et al., 2015 
reports 5.4 to 7.5 physiotherapists per one hundred ICU beds amounting to 1:18/1:14 
physiotherapists to ICU bed ratio. While few ICU physiotherapists assess and treat all ICU 
patients, the majority work on a referral basis from the doctor influencing the autonomy and 
first line practitioner status of South African physiotherapists in this area (Unger, 2010). 
However, in Australia, most physiotherapists initiate assessment and treatment without referral 
from the medical and/or nursing staff (Berney et al., 2012). While some ICU physiotherapists 
in SA provided weekend and “on call/call out” services, others provided none due to reduced 
or no remuneration for these services as reported by the ICU physiotherapists. Some ICU 
physiotherapists were exclusively allocated to the ICU (with no ward duties), while others had 
to provide physiotherapy services to the ward and in some ICUs a variety of physiotherapists 
worked in the unit on a daily basis. These differences in workload allocations can contribute to 
the lack of time available to spend on patient treatment in the ICU. The majority of 
physiotherapists reported spending less than 25% of their time in the ICUs in the week and on 
weekends and on average see patients once a day. Although the frequency of patient treatments 
is on par with most international findings, (Sigera et al., 2016; Malone et al., 2015; Kumar et 
al., 2007; Norrenberg & Vincent, 2000), the amount of time spent in the ICU treating patients 
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seems inadequate although, there are no surveys that included the proportion of time spent in 
the ICU and wards to compare our findings to.  
 
Evidence for early assessment and treatment of ICU patients using early mobilisation and 
rehabilitation has proven to be safe and reduce ICU–acquired muscle weakness and mechanical 
ventilation thus reducing the complications related to prolonged ventilation (Stiller, 2013). 
Although the majority of ICU physiotherapists reported using evidence-based mobilisation and 
rehabilitation protocols in the intensive care setting they spent less than half (<50%) of their 
time performing these activities. Information on the proportion of time spent on mobilisation 
and rehabilitation activities is not available in the current literature. These findings have 
implications for best-practice physiotherapy patient care and outcomes. Unlike other developed 
and developing countries (Sigera et al., 2016; Malone et al., 2015; Kumar et al., 2007; 
Norrenberg & Vincent, 2000), public sector ICU physiotherapists in SA are minimally involved 
in ventilatory activities such as manual hyperinflation, incentive spirometry, weaning and 
controlling ventilator settings. Whether this is due to a lack of knowledge and skill or 
availability of equipment needs to be explored in order to improve physiotherapy services and 
care. The survey also highlighted that the physiotherapists input into discharge planning is 
lacking, that implies a lack of involvement in team decisions around patient care and needs to 
be addressed as physiotherapists should have the skills to determine readiness of the ICU patient 
for discharge to the ward or home. The finding highlights the lack of role definition of the ICU 
physiotherapist in the ICU team in the public sector ICUs in SA.  
 
In summary, the findings of the ICU physiotherapy survey suggested that the public sector 
physiotherapists may not be able to effectively implement and adhere to evidence-based CPGs 
and protocols due to the nature of the organisation and structure of physiotherapy services, 
workload, training, experience and skills that support the findings of the CBA trial where a lack 
of adherence to the ICU physiotherapy protocol was identified. There is a need to improve 
human resources for physiotherapy in the South African public health care sector as evidence 
has shown physiotherapy to improve patient clinical, functional and HRQoL outcomes and 
reduced costs. A ‘dedicated’ ICU physiotherapist (exclusively allocated with no ward duties) 
with non-specific ICU training adhering to protocol or best-practice care has been shown to 
provide improved patient outcomes and reduce costs in a resource limited surgical ICU in SA 
(Hanekom et al., 2012) and must be advocated strongly by public sector physiotherapists in 
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order to improve service delivery, patient outcomes and cost-effectiveness in the public sector 
ICUs in SA.  
 
7.3 The Effectiveness of Implementation Strategies in the ICU  
The review is one of the first reviews synthesizing the evidence for evaluations of 
implementation processes in intensive care settings using RCT, CCT, CBA, ITS study designs. 
The evidence provided from the review is useful to implementation researchers and ICU 
healthcare professionals and can be used to implement CPGs and protocols into ICU practice. 
Few ICU implementation trials are available and only 9 trails were included in the review. 
These included trials were recently published between 2000 and 2013 highlighting that the use 
of implementation strategies in ICU experimental trials is a somewhat recent development. No 
controlled before and after trials were available in the retrieved studies. Furthermore, the review 
yielded no implementation trials conducted in resource limited ICUs in developing countries 
and studies available were limited to ICU healthcare professionals such as physicians, nurses, 
respiratory therapists and dieticians with no ICU physiotherapy implementation trials, 
highlighting a gap in the evidence.  
 
The strategies identified in the included studies such as education, audit and feedback, 
reminders, support, local opinion leaders and champions implemented in the ICU were similar 
to those reported in other implementation studies in other health care settings (Sinuff et al., 
2009; Grimshaw et al., 2006; Grimshaw et al., 2004). Additional implementation strategies not 
highlighted in other areas of implementation research were clinical multidisciplinary/quality 
improvement team and plan and communication and case discussion such as telemedicine used 
to create a network of ICUs implementing six different practices.  This unique implementation 
strategy using “telecommunication” described by Scales et al., (2011), was found to be a useful 
educational medium however, it was still difficult for the ICU healthcare professionals to attend 
the education sessions.  This type of strategy may be useful in our setting where ICUs spread 
across the country can network however, in our resource limited public health care sector a 
telecommunication setup may take time to develop and was not practical for our study trial.  
 
In the ICUs, different protocols were implemented with different outcomes linked to these 
protocols. Using different outcomes to measure the overall effectiveness of implementation 
strategies makes comparisons challenging. The majority of studies used process of care 
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indicators as a measure of outcome and practice change as clinical outcomes differed due to the 
heterogeneity of patients and many studies therefore reported no effect of the implementation 
strategy on clinical outcome. A measure of overall effectiveness of implementation strategies 
used in the ICU studies could be provided. The meta-analysis indicated that multifaceted 
strategies were more effective in improving process of care indicators than single 
implementation strategies. Only two studies could be included in the meta-analysis but they 
both had strong methodological designs with minimal risk of bias. Therefore, the meta-analysis 
provides robust information with regards to the strategy most effective in changing process of 
care indicator outcomes. However, a high percentage of heterogeneity which could be explained 
by the differences in process of care indicators measured needs to be noted.  
 
Although it is now known that multifaceted strategies are more effective than single 
implementation strategies in improving process of care outcomes in the ICU, it is still not 
known which particular combination of single strategies will effectively facilitate uptake of and 
adherence to the CPGs or protocols and change practice. Education and audit and feedback 
however, seems to be the common denominator and was used in the studies included in the 
meta-analysis however, the third strategy of their multifaceted implementation strategy differed 
still providing some uncertainty around effectiveness of implementation strategies. The review 
highlighted measures of implementation fidelity in evaluating implementation processes in the 
ICU.  No measures of the cost of implementing the strategy nor cost-effectiveness of 
implementing the CPGs and protocols in the ICU was indicated in the included studies. 
 
Implementation fidelity as a measure of the exposure to the targeted healthcare professionals to 
the implementation strategies or the CPGs or protocol contributed a new aspect to outcomes in 
implementation research and was not highlighted in reviews by Grimshaw et al., (2006), and 
Grimshaw et al., (2004) and was an important finding for use in our implementation trial. None 
of the studies in the review measured and evaluated objective outcomes of healthcare provider 
behaviour, knowledge, attitude and self-efficacy and this is a gap in the evidence that requires 
further study. This review also highlighted the use of qualitative findings in a RCT supporting 
the use of mixed method studies in which objective findings can be explained and understood 
that is an important aspect in implementation research. Qualitative evidence of potential factors 
modifying the effects of implementation process/strategy in the study by Scales et al., (2011) 
substantiated some of the objective findings in our controlled before and after ICU 
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physiotherapy implementation trial. None of the studies included in the review used any 
implementation frameworks although implementation frameworks are available in the literature 
and should be considered when implementing CPGs and protocols.  
 
The review conducted formed part of the planning phase of the broader overall study for the 
implementation and evaluation of an implementation process for the uptake of and adherence 
to an ICU physiotherapy protocol in a surgical ICU.  Using the findings of the review, informed 
decisions with regards to implementation strategies for the implementation of the ICU 
physiotherapy protocol in a surgical ICU could be made. However, it was questioned whether 
the implementation strategies would be appropriate for ICU physiotherapists implementing 
change in practice. The way physiotherapy services to the ICU are delivered, the complexity of 
ICU physiotherapy treatment and management and the multidisciplinary nature of ICU patient 
care may influence the strategies for implementation and adherence to physiotherapy CPGs and 
protocols in the ICU. Therefore, unit-specific tailoring of implementation strategies 
recommended in the literature was considered. Until evidence for the most effective 
combination of implementation strategies (multifaceted) can be found, other methods including 
tailoring can be explored by implementation researchers and healthcare professionals to 
improve the effectiveness of implementing evidence into ICU practice and changing ICU 
practice. 
  
7.4 Physiotherapy Protocol Implementation guided by the CFIR in a 
Surgical ICU in SA 
7.4.1 Use of the CFIR in ICU Physiotherapy Implementation 
This “real world” ICU physiotherapy implementation trial guided by the CFIR is one of the 
first studies conducted in SA, a developing country with limited health care resources. It is 
significant in light of the planned implementation of the NHI in the country that intends to use 
CPGs and protocols to guide the provision of healthcare. Therefore, the findings of this 
implementation trial highlights what needs to be considered if CPGs and protocols are to guide 
health care provision specifically related to intensive care physiotherapy service provision in 
SA. New knowledge to the existing CFIR database in which no studies on ICU physiotherapy 
implementation studies using the CFIR in a developing country can be found to date is provided.  
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The CFIR presented a framework that could guide the implementation of the ICU physiotherapy 
protocol which was used as a vehicle for changing ICU physiotherapy practice. The use of the 
CFIR in the ICU has been minimally explored and this study provides evidence for its use in a 
resource limited ICU setting, in a developing country. The development, implementation and 
evaluation of the implementation process for the uptake of the ICU physiotherapy protocol in 
the surgical ICU was mapped out and structured using the domains of the CFIR including the 
activities of the process domain of the CFIR namely planning, engaging, execution, evaluation 
and reflection.  
 
The domains of the CFIR were addressed in this study through determining the characteristics 
of the protocol for implementation in the targeted ICU and the identification and tailoring of 
the implementation strategies (inner setting) to the targeted unit as part of the planning and 
engaging activities. This process helped contextualize the implementation process for protocol 
implementation in the unit by determining the barriers and facilitators to implementation prior 
to implementation.  The implementation of the protocol through the execution of the tailored 
best-practice multifaceted implementation strategy addressed the executing and evaluation 
activities of the process domain. The evaluation of the tailored best-practice multifaceted 
implementation strategy following the trial, addressed the summative evaluation described by 
the CFIR looking at specific objective measures. In order to improve the understanding of the 
objective findings of the trial, the reflection activity of the process domain using qualitative 
methods of enquiry provided information on the patient perceptions of physiotherapy care 
(outer setting construct patient needs and resources) and most importantly the perceptions of 
the physiotherapists of the implementation process addressing the ‘characteristics of the 
individuals’ domain of the CFIR 
 
There are minimal studies that have used all the CFIR domains to address implementation 
processes and their outcomes compared to our CBA trial. The review by Kirk et al., (2016) 
highlighted that trials conducted in other health care settings, including one ICU-related trial, 
used the CFIR to determine barriers and facilitators to implementation among participants who 
already adopted and implemented CPGs and protocols thus identifying determinants of or 
factors affecting implementation post-hoc (Kirk et al., 2016). Therefore, this ICU trial adds a 
new perspective of using the CFIR both pre-, during and post- protocol implementation 
compared to those included in the review by Kirk et al., (2016) that mainly used the CFIR post-
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implementation with minimal use of the CFIR during implementation and none pre-
implementation. The use of the CFIR domains and constructs in the pre-implementation phase 
provides additional evidence to the body of CFIR research evidence. Using the CFIR in the pre-
implementation phase allows barriers and facilitators to be addressed before the start of the 
implementation process. Although some of the barriers to the protocol and implementation 
strategies could be addressed through tailoring, it was not possible to change organisational 
structure and function of the physiotherapy department nor ICU and therefore the study presents 
implementation of the protocol in the “real world” setting.  
 
The CFIR was found to facilitate logical and consistent terminology in the implementation 
process and allows information to be compared between studies through the use of consistent 
terminology. The latter has been identified as a problem in implementation research and was 
also noted in the review (Chapter 4) where it was found that implementation terminology was 
being used interchangeably in the included studies. This study supports the CFIR as a planning 
and evaluative framework for guideline implementation in the ICU setting. 
  
7.4.2 Tailoring as part of the Planning and Engaging Activity  
Tailoring the protocol and implementation strategies formed a part of our planning and 
engaging phase of the process domain of the CFIR and the characteristics of the protocol 
(Chapter 6) and inner setting (Chapter 5) domain respectively. The perception of the 
characteristics of the protocol was addressed in the implementation trial prior to implementation 
which is unique compared to other studies that evaluate this domain mainly post-
implementation (Kirk et al., 2016; Balas et al., 2013). Only the unit intensivist, senior nurses 
and unit physiotherapist of the experimental ICU was included in this discussion regarding their 
perception of the characteristics of the protocol for implementation in the ICU, as part of the 
planning and engaging phase of the process domain of the CFIR. In hindsight, the entire 
physiotherapy unit should have been included in the exploration of their perception of the 
protocol. This realisation stemmed from the finding of the qualitative study on the perceptions 
of the protocol (Addendum 5). Physiotherapists perceived the protocol to be either a recipe or 
guideline and reported limitations to the application of some treatments such as mobilisation 
and rehabilitation due to workload and organisational issues and were not clear about the 
strength of the evidence and benefits of the protocol on patient outcome. However, it can be 
argued that this information may not have been provided pre-implementation as the protocol 
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was not yet known to all physiotherapists and would not have been applied prior to the 
implementation process, limiting their perception of the characteristics of the protocol pre-
implementation.  
 
In the experimental unit, in the CBA trial, the physiotherapists did not perform manual 
hyperinflation techniques as they were deemed to lack skill, nor have the correct and safe 
equipment for this procedure. The unit intensivist requested that this management technique be 
left to the doctors unless a trained and skilled physiotherapist who has time to stay with the 
patient throughout and after the procedure and has the correct equipment to provide this 
treatment modality safely would be made available. This information was supported by our 
survey findings (Chapter 3) indicating a lack of use of manual hyperinflation techniques by 
physiotherapists in the public sector ICUs and needs exploration. In international ICUs, 
physiotherapists are actively involved in the application of this technique (Sigera et al., 2016; 
Malone et al., 2015). The unit physiotherapist in the trial pointed out that due to workload and 
weekend referral guidelines the protocol may not be applied to all patients, all of the time. 
Therefore, the latter was an organisational limitation from the start of the implementation trial. 
Organisational factors therefore need to be addressed to improve physiotherapy implementation 
in the intensive care setting in the public sector, in SA. 
 
The tailoring of the implementation strategies (Chapter 5) addressed the inner setting domain 
of the CFIR, described in our trial as tailoring unit-specific implementation strategies according 
to the structural characteristics of the physiotherapy department, their existing networks and 
communication, as well as implementation culture. Tailoring unit-specific implementation 
strategies was described in the literature (Baker et al., 2015; Wensing et al., 2014). Although, 
different methods were suggested, the methods available for tailoring implementation strategies 
for ICU implementation were not all tested, explored or synthesised with no ‘gold standard’ 
method for tailoring implementation strategies. This is one of the first studies using the nominal 
group technique (NGT) to explore the barriers to and facilitators for the best-practice 
educational implementation strategies for the development of a tailored best-practice 
multifaceted implementation strategy specific to a group of public sector physiotherapists 
(Chapter 5).  
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The findings from the NGT provides new insight as to the barriers and facilitators for the 
educational implementation strategies as perceived by the physiotherapists working in a limited 
resource setting. In the focus group session, the group was able to reach consensus for the paper-
based and electronic handbook on the protocol as a strategy for the process of implementation, 
as more than 70 percent of the physiotherapists agreed on its appropriateness for use in their 
setting. This passive strategy has a variety of limitations for the uptake of evidence-based CPGs 
and protocols that were also identified in the NGT session. These limitations included no time 
to read the educational material, using ones’ own understanding of the protocol with no input 
from the facilitator for clarification, lack of interaction and practical application of the protocol. 
The educational handbook was however perceived to be a time saving strategy as individuals 
could read through the protocol on their own time and was seen as a reference for future use 
and reminder. However, whether individuals had actually read the manual was questioned as it 
was reported that individuals may not read the manual. Therefore, evaluation of its use through 
strategies such as quizzes or online practical application of the theoretical material to test 
implementation fidelity to the educational material and protocol may be an option to evaluate 
fidelity and is recommended for use when implementing this passive educational strategy. The 
use of educational material has been reported to be possibly more beneficial in terms of cost-
effectiveness and effectiveness for the uptake of CPGs and protocols in resource limited settings 
whereas, more expensive strategies with minimal effectiveness producing no effect would be 
counterproductive (Sinuff et al., 2009; Grimshaw et al., 2006; Grimshaw et al., 2004).  
 
The workshop series and grand rounds/bedside teaching sessions selected by the group were 
perceived to provide interaction, communication between the facilitator for clarification of 
aspects of the protocol and to include practical application. This highlights how identification 
of barriers and facilitators can assist in developing a unit-specific implementation strategy. It is 
however questionable whether other groups of healthcare professionals, in particular 
physiotherapists in other public healthcare settings, would come to the same conclusions and 
chose similar implementation strategies for implementation. Thus, a tailoring process for each 
group targeted for implementation is recommended. Lastly, a contribution to the evidence for 
the NGT session to facilitate “buy-in” into the implementation process which was reported by 
the physiotherapists in the qualitative study (Addendum 5) has been made. Physiotherapists felt 
that the NGT session made them feel valued and appreciated as they were part of the decision-
making process positively affecting “buy-in” into the implementation process. However, it must 
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be taken into account that some physiotherapists felt unsure about the purpose of the NGT and 
some were not aware that the NGT session was to decide on which implementation strategies 
would be suitable for their unit and that the implementation strategies based on their decisions 
would be used to implement the protocol. Therefore, they did not take into account their needs 
and organisational structure. Some also reported that the implementation strategies they chose 
were not part of the final strategy. The latter could therefore affect the implementation plan and 
process and an attempt should be made to avoid this in future planning studies. Evidence of 
tailoring implementation strategies in a group of physiotherapists targeted for implementation, 
using the NGT as a method for tailoring as part of implementation planning is now available. 
This information can be used by organisations, healthcare professionals and implementation 
researchers to plan future implementation initiatives. 
 
7.4.3 The Controlled Before and After ICU Physiotherapy Implementation Trial  
The controlled before and after trial conducted in the “real world” setting, evaluated the 
implementation process using a tailored best-practice multifaceted strategy (intervention) 
consisting of educational material (handbook), workshops (series), grand rounds/bedside 
teaching sessions and reminders such as pocket cards and posters (Chapter 6). There was a high 
level of implementation fidelity (exposure) to the implementation strategies and therefore 
exposure to the protocol. Regardless of identifying best-practice implementation strategies, 
unit-specific tailoring of the implementation strategies and high level of implementation 
fidelity, there was no effect of the intervention on the economic TISS-28unit day scores, process 
of care and clinical outcomes. Although, our CBA trial was sufficiently powered (80%) and 
80% of patient data was obtained, we were unable to detect any significant change in the 
primary TISS-28 outcome in the intervention (implementation) phase compared to baseline in 
both the experimental and control unit.  
 
The findings of the trial did not concur with the studies (Acolet et al., 2011; Horbar et al., 2004), 
identified in our review (Chapter 4) although, differences in study design, randomisation of 
units, different patient case mix as well as available resources in these ICUs in developed 
countries could explain the difference in our findings. The lack of improvement in clinical 
outcomes in our CBA trial however, are supported by some of the included review studies 
(Sinuff et al., 2013; van der Veer et al., 2013; Arnold et al., 2011). The CBA trial findings also 
did not concur with the findings from the pilot trial conducted by Hanekom et al., (2012) 
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previously in the experimental surgical ICU. Hanekom et al., (2012) found that the mean TISS-
28unit score improved therefore reducing nursing workload and cost of care, with a reduced 
waiting time for first physiotherapy contact after ICU admission during the protocol care phase. 
However, protocol care was provided by research physiotherapists who were “dedicated” to the 
surgical ICU providing a 24-hour service to the unit, whereas the physiotherapists working in 
the experimental unit are also allocated to wards, have administrative duties and rotate through 
the unit on weekends and when “on call” as supported by the survey findings (Chapter 3). This 
suggested that other organisational and structural factors influencing implementation of and 
adherence to an ICU physiotherapy protocol in a public sector surgical ICU exists.  
 
Structural indicators have been described in the literature (Damschroder et al., 2009; Mainz, 
2003). These structural indicators describe what resources and the amount of resources that are 
used by the health system or organisation to provide programs and services (Damschroder et 
al., 2009; Mainz, 2003). The structural indicators refer to the presence or number of staff, 
patients, monetary resources, beds, supplies and buildings (Mainz, 2003). The characteristics 
of the health system is referred to as the structure (Mainz, 2003) also identified in the inner 
setting domain of the CFIR (Damschroder et al., 2009). These characteristics of the health 
system affect the health systems’ ability to meet the health care needs of individual patients 
(Mainz, 2003) and can affect the ability of healthcare professionals to adhere to best-practices 
influencing quality of care and patient outcomes negatively. Although structural indicators, 
were not measured in our implementation study, findings from the surveys (Chapter 2 and 3) 
support the effect of structural indicators on implementation and protocol adherence in the ICU.  
 
Explanations such as “high baseline adoption rates” (Scales et al., 2011), “the rising tide effect” 
(Chen et al., 2016), the “Hawthorne effect”, or not being able to measure outcomes that could 
have shown significant effects of implementation for the objective findings, namely no effect 
of the intervention, were provided. However, the formative (subjective reflection) evaluation 
as guided by the CFIR framework (Addendum 5), provided a significant and valuable 
contribution to understanding the factors affecting implementation and adherence to the 
protocol in the “real world” setting. More than just a set of tailored best-practice multifaceted 
implementation strategies and implementation fidelity is required to implement best-practice 
and change practice.  
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The perception of the physiotherapists regarding the implementation process and “real world” 
implementation of the protocol addressing the characteristics of the individuals’ domain of the 
CFIR was part of the reflection activity of the Process domain. The physiotherapists perceived 
that adherence to the protocol was limited due to increased workloads as they were allocated to 
both the ICUs and wards, the majority were not specifically allocated to the experimental 
surgical ICU and worked in the unit mainly weekends or when “on call” and therefore did not 
always apply the protocol. According to the physiotherapists, it was not possible to adhere to 
the protocol on weekends as weekend physiotherapy services were limited with only four 
patients being referred for physiotherapy in the experimental surgical unit due to a lack of 
remuneration. The ICU physiotherapy survey (Chapter 3) results confirm that physiotherapy 
services to ICUs in the public sector are based on referrals, weekend ICU physiotherapy being 
dependant on availability of funds for remuneration and allocation of a “dedicated’ 
physiotherapist to the ICU is lacking. The latter suggests a fragmented service delivery system 
and lack of continuity of care in the ICU. The physiotherapists also explained that the 
implementation strategies were beneficial for those who were not aware of the protocol and for 
others attending the implementation sessions was just a confirmation of what they were already 
doing in ICU practice. Physiotherapists perceiving that the protocol information was not new 
could be due to the pilot trial conducted previously and the fact that the protocol has been 
published. Factors such as individual resistance to change, lack of “buy-in” in the protocol and 
questions about the need for change, explain the lack of adherence to the protocol.  The primary 
investigator [FK] was perceived as an external change agent with a possible vested interest in 
the implementation process and outcome. Therefore, the use of trained local opinion leaders 
and champions are suggested to implement CPGs and protocols in future implementation trials.  
 
A positive finding, was that some physiotherapists attended the implementation process as they 
felt they would benefit from the information and personally gain from it, and also reported that 
it changed their thinking and gave them confidence in their decision-making process in the ICU. 
Other physiotherapists also reported using parts of the protocol in the wards with surgical 
patients therefore applying the new knowledge into practice. These findings indicate that the 
healthcare professional behaviour, attitude and knowledge influenced adherence to the 
protocols in this setting and must be further explored. However, improving ICU 
physiotherapists protocol adherence may not be generalisable, as the barriers in one setting may 
not be present in another and needs to be addressed individually. 
Stellenbosch University  https://scholar.sun.ac.za
 PROJECT DISCUSSION  
 
185 
 
Regardless of the objective findings and the perceptions of the physiotherapists, the patients’ 
perceptions of the physiotherapists and their care in the experimental surgical ICU were overall, 
generally positive. The patient perception and satisfaction with physiotherapy care addressed 
the outer setting construct, patient needs and resources of the CFIR and was part of the reflection 
activity of the Process domain (Addendum 4). The patients in the ICU reported on the use of 
chest physiotherapy techniques and sitting out in a chair and found the physiotherapy care to 
be beneficial to their wellbeing, within and following ICU care. Communication between the 
physiotherapist and patient played a major role in the patients care and willingness to participate 
in the treatment. They also reported the physiotherapists to be knowledgeable, professional and 
friendly. While some looked forward to the physiotherapy treatments others did not due to pain 
and fatigue or exhaustion. However, even though they found mobilisation to be painful or tiring, 
they understood the need for it to improve function and activities of daily living. They viewed 
the physiotherapist as a “battery charger” giving them new energy to function, highlighted 
communication as a key factor for satisfaction with care and supported the role of the 
physiotherapist in the ICU. This information is valuable in that it provides support for the role 
of the physiotherapist in the ICU. 
 
Investing in implementation strategies or processes only, in a resource limited setting, is alone 
not effective for improving physiotherapists adherence to the protocol and patient outcomes in 
the ICU. Resources would be better spent on improving physiotherapy service delivery through 
planning and restructuring by addressing workload allocations, staff shortages, lack of 
incentives and support. Improving the implementation culture and climate at an organisational 
level may also be effective in implementing and sustaining ICU physiotherapy practice change 
in order to improve quality care through best-practice, improve patient outcomes and reduce 
healthcare costs in SA.   
 
7.5 The Overall Methodological Design 
The use of a phased or multipronged research design to answer our aims and use of an 
implementation framework was a major strength of the overall study or project. Quantitative 
and qualitative data was collected using five different methodological designs. This included a 
survey (Chapters 2 and 3), a systematic review (Chapter 4), a nominal group technique using a 
focus group discussion providing both quantitative and qualitative data (Chapter 5), a controlled 
before and after experimental implementation trial (Chapter 6) and semi-structured, individual, 
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face to face qualitative interviews (Addendums 4 and 5). It has been reported that the use of 
multiple methods, using both qualitative and quantitative research methods and frameworks to 
“triangulate” the effects of implementation strategies or processes have been suggested as a 
useful strategy in order to generate more robust conclusions of causality (Agboola, Hale, 
Masters, Kvedar & Jethwani, 2014; Lilford, Foster & Pringle, 2009).  The qualitative, 
subjective data was used to substantiate objective findings from the implementation trial. This 
method of qualitative subjective data to substantiate the quantitative objective findings of the 
trial can be seen as part of an explanatory sequential mixed methods design (Subedi, 2016) 
which allowed for triangulation of the sources of information in Phase 3 of the study. Therefore, 
it can be confidently said that other contextual factors affected the implementation process and 
therefore the tailored best-practice multifaceted implementation strategy alone may not have 
been the only cause for lack of uptake, adherence, change in practice and improved outcomes 
in our CBA ICU physiotherapy implementation trial.  
 
7.6 Study Limitations 
Limitations for the studies conducted as part of this research project exist and should be taken 
into account when interpreting the findings. The limitations are discussed below. 
 
7.6.1 Limitations to the Survey Studies 
There was a lack of access to an available computer, internet and email reported by the public 
sector physiotherapy departments. Some physiotherapy departments reported having only one 
computer that was shared among staff and others reported a lack of time to complete the survey 
due to ward and administrative duties to attend to that may have resulted in the limited survey 
response rates. Although the survey allowed for physiotherapists to go back to complete the 
surveys once started and start where they had left off, the physiotherapists did not do so. This 
limited our completion rates. The low response rate to the ICU physiotherapy survey therefore 
limits the interpretation and generalisability of the survey results. The results may also be 
influenced by self-reporting bias as ICU physiotherapists reported on their own current 
practices and HODs were proxies for physiotherapy profile that could affect the accuracy and 
fidelity of the data depending on how they sourced the data. 
 
A skip logic setup for having to answer the section on qualifications, job rank, years of working 
experience and academic training was used. Therefore, only physiotherapists who selected the 
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option of working exclusively (no ward duties) in the units were taken to the latter questions.  
This was a limitation of the survey in that all physiotherapists working in an ICU should have 
been asked to respond to this question in order to better understand their qualifications and 
training. Gender was not recorded in the survey as it was not an original objective of the study 
and was considered a minor limitation as it is documented in the literature that there are more 
female physiotherapists than male physiotherapists in the country. Another minor limitation 
related to ethics was that there was no brief explanation of the study and what the data will be 
used for on the actual survey as well besides the information sheet and consent and also no 
online indication of acceptance prior to completion accept a statement that completion implied 
consent. This would be included in future survey studies. 
 
Attendance of ward rounds and communication with the MDT were not investigated. The 
availability of equipment for use in the ICU for example manual hyperinflation bags, 
spirometers, suction equipment and intermittent positive pressure breathing devices was also 
not investigated.  The Chelsea Physical Assessment tool (CPAx) which is a relatively new 
physical functioning tool validated between 2012 and 2014, was not included in the section on 
physical functioning. Therefore, it’s not clear if and how the latter information contributes to 
the profile and current practice of ICU physiotherapists in public sector ICUs in South Africa.  
 
7.6.2 Limitations of the Systematic Review 
There were minimal limitations of the systematic review. The review search was however, 
limited to professional and organisational implementations strategies and did not include 
financial and regulatory implementation strategies to facilitate the uptake of CPGs and 
protocols in the ICU that may provide further insight into implementation strategies and their 
effectiveness in ICU implementation.  
 
7.6.3 Limitations to the Tailoring of the Implementation Strategies  
Consensus decision-making processes results in agreement between all members of a group. In 
the NGT used in this study to tailor the implementation strategies a majority vote was used to 
decide on the tailored best-practice multifaceted educational implementation strategy. The use 
of a majority vote instead of using consensus or agreement [≥ 70%] (Hanekom et al., 2014) 
which is a shared decision by the group, was identified as a potential limitation of the decision-
making process. The physiotherapists interviewed in the qualitative study (Addendum 5) in 
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which their perceptions of the NGT were explored highlighted that the lack of consensus in the 
decision-making process was perceived as a limitation and influenced “buy-in” into the process 
as some physiotherapists had chosen other strategies to those ultimately combined through a 
majority vote. The vote for the paper and electronic educational handbook reached consensus 
with 82% voting for this strategy. However, the workshop series and grand round/bedside 
teaching sessions was selected by 65% and 59% respectively which is not considered consensus 
and can be considered a limitation to the study.  
 
Traditionally in the NGT, individual participants read out and clarify their own ideas until all 
participants have shared their ideas in the round robin and clarification phases (Harvey and 
Holmes, 2012). It is reported that this method gives a voice to all participants. However, in this 
study, the individuals did not read out their own ideas. Written ideas were put on a board and 
read out by the Primary Investigator (facilitator) [FK]. This process minimised each individual 
reading and clarifying their ideas. Thus, providing the voice to each participant may have been 
minimised or lost in the clarification process, although anonymity was maintained. This 
adaptation was made due to limited time allocated for the session by the group according to 
their availability and was perceived to affect the decision-making process as some 
physiotherapists reported that the implementation strategies they chose were not selected and 
was perceived as their ideas not being valued or appreciated. 
 
7.6.4 Limitations of the Controlled Before and After Implementation Trial 
It was not possible to randomise the surgical ICUs and therefore a controlled before and after 
study design was used. EPOC reviews include controlled before and after study designs based 
on three methodological criteria. As this control before and after study only included one 
intervention and one control unit instead of two respectively it is a limitation for inclusion in 
EPOC reviews but presented no other methodological limitation in its design. Since the protocol 
was previously piloted in the experimental unit, there may have been contamination which 
presented a limitation to the findings. As data had to be collected regularly, the Primary 
Investigator [FK] had to assist with data collection if and when a research assistant was 
unavailable and could be seen as a limitation. However, the data collected were based on 
processes occurring in the units and thus bias could be eliminated. Record keeping procedures 
are not standardised between the two hospitals and surgical ICUs and storage of patient medical 
records differed and were regularly misplaced and/or missing in both settings. This hampered 
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the data collection process. This was a limitation to the trial and resulted in a group of patients 
lost to follow-up in each phase of the study. Due to patients lost to follow-up in both units, we 
could not calculate a mean TISS-28unit day score for the units as the mean is calculated for all 
patients admitted to each unit for each eight hour nursing shift and a mean score cannot be 
calculated if patients are lost to follow-up. Some data such as patient APACHE scores were not 
available for all patients. Adverse events to mobilisation were not well reported in any of the 
available physiotherapy patient records. This is a limitation of the “real world” nature of the 
study as the Primary Investigator [FK] did not intervene in the normal daily record keeping 
processes of the units and storage of medical records. Although the latter was a limitation to the 
trial and must be taken into account when interpreting the trial results the study was sufficiently 
powered as we were still able to retrieve data for 80% of all patients admitted to the ICUs. With 
regards to the intervention the physiotherapists reported that they wanted more ‘hands-on” 
demonstration of the use of the protocol with an ICU patient on the grand round/bedside 
teaching session similar to simulation training which was a limitation of the implementation 
process and must be considered in future. Although we addressed all the domains of the CFIR 
and constructs of the Process domain, we did not fully utilise the spiralling nature of the CFIR 
in terms of the process of feedback following identification of barriers to implementation and 
addressing all barriers to the process that was seen as a limitation to the way in which the 
framework can be used. The process domain is cyclical and spirals through each domain of the 
CFIR where continuous planning, engaging, executing, evaluating and reflecting happens in a 
forward and backward direction (spiral as depicted by the purple arrows in Figure 1.2, p.10 in 
the Introduction) within each domain throughout the implementation process.  
 
7.7 Recommendations  
The recommendations are outlined in two sections namely general recommendations and 
recommendations for future study. 
 
7.7.1 General Recommendations 
i) A physiotherapy database containing profile and organisational information for the public 
sector physiotherapists should be developed and consistently updated in order to conduct 
regular needs analysis for and audits of services available, training and upskilling required by 
the profession. The National SASP should endeavour to do this regardless of whether 
physiotherapists are registered with the Society or not. The same is recommended for the private 
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sector physiotherapists in the country. This database can assist researchers in physiotherapy 
research initiatives to improve the profession especially in the area of intensive care.  
 
ii) The SASP CPRG also need to include a database of all physiotherapists who work 
specifically in ICUs in South African public and private sector hospitals. In this way new 
physiotherapists working in intensive care can be tracked and offered support and post-graduate 
training for this specialised area of physiotherapy. Like the training received by medical and 
nursing staff who work in ICU, physiotherapists already specialised in this area should provide 
similar training.  
 
iii) It is recommended that health care organisations consider using a process-oriented 
programme management model, associated with lower costs, higher clinical productivity and 
improved integration of staff roles. This model provides opportunities to expand leadership 
roles and promote communication among healthcare professionals (Fisher et al., 2012). Thus, 
physiotherapists would become part of the multidisciplinary team in the areas in which they 
provide services for example the intensive care multidisciplinary team (Fisher et al., 2012). This 
will allow for allocation of ‘dedicated’ ICU physiotherapists, proven to improve patient 
outcomes and reduce costs through the use of protocol care (Hanekom et al., 2012)  
 
iv) It is recommended that the whole ICU team be involved in the implementation process in 
order to create awareness of the change process amongst the team who can provide the 
appropriate support and motivation for changing practices by physiotherapists in ICUs. 
Implementation researchers and healthcare professionals should include an analysis of the 
organisation in which they attempt to change practice and evaluate the readiness for change in 
the particular organisation or if change has already taken place to eliminate factors that will 
influence effectiveness of their implementation strategy or intervention. Using a local champion 
and leader and not an external change agent which can be perceived as having their own vested 
interest in the implementation process and influence “buy-in” of the healthcare professionals in 
the implementation process is also recommended.  
 
v) Hospital Management need to look into improving record keeping and the storing of patient 
medical records by putting systems in place to prevent folders and notes on patient care from 
going missing. Missing patient records present a problem not only for researchers attempting 
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to provide evidence to improve practice but is a problem when documentation and proof of 
medical treatment and care for malpractice cases is required. It also presents a problem for 
patients who need to be reassessed each time previous documented information is missing and 
can affect patient treatment and outcome. Medical records for patients discharged within a 
period of less than 6months could not be located and therefore there were patients lost to follow-
up in the CBA trial study. The HPCSA, (2008) in SA requires that all private and public health-
care facilities should retain patient records for at least six years. Electronic database capturing 
systems are still required in some hospitals and need to be developed and existing ones 
improved. This may facilitate improved storage and availability and accessibility of medical 
records to patients, healthcare professionals, malpractice practitioners and researchers.  
 
7.7.2 Recommendations for Future Studies  
i) Research into staffing ratios for allied health professions, specifically physiotherapy 
internationally and in SA is scarce and lags behind the nursing and medical fields (Cartmill et 
al, 2012). This has implications for the physiotherapists in that they may not be able to render 
services at an optimum level and may not cover all patients every day (Fisher et al., 2012). The 
healthcare policymakers and researchers need to further evaluate the needs of public sector 
physiotherapists in SA and the physiotherapy to patient ratio to guide service planning and 
delivery especially in the ICU setting where the physiotherapy to ICU bed ratio in the public 
health care setting is not known.  
 
ii) The ICU physiotherapy survey used in this study should be conducted with private sector 
physiotherapists who provide ICU care which will aid comparison of services and current 
practices between the two sectors that can be used to benchmark practice. Within the public 
sector there are still district and specialised hospital categories that provide emergency and 
intensive care services in the country and physiotherapy services to these hospital emergency 
or ICU facilities should also be investigated. 
 
iii) An investigation as to the factors influencing the use of specific evidence based physical 
functioning and HRQoL outcomes is needed as the improved use of these outcomes can provide 
information as to the effectiveness and role of the physiotherapist in the ICU. The survey did 
not include use of more recent outcome measures such as the CPAx which can be included in 
future surveys.  
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iv) Mobilisation and rehabilitation activities which have been proven safe and effective in 
improving ICU patient outcomes need to be further explored with regards to the barriers and 
facilitators for these activities as perceived by ICU healthcare professionals including ICU 
physiotherapists.  
 
v) A systematic review of the effectiveness of financial and regulatory implementation 
strategies for the uptake of CPGs and guidelines in the ICU as well as including studies 
evaluating structural indicators can contribute further insight into implementation in the ICU 
and is recommended. 
 
vi) A systematic review of qualitative studies evaluating factors affecting the uptake and 
adherence to protocols therefore influencing the effectiveness of implementation 
processes/strategies in facilitating practice change in the ICU, should be conducted in the light 
of increasing primary qualitative studies in this area of implementation research.  
 
vii) No “gold standard” for the tailoring of implementation strategies exists. We recommend a 
scoping or systematic review be conducted to determine current methods and their effectiveness 
in tailoring implementation strategies for the intensive care setting.  
 
viii) Future studies using the NGT to tailor implementation strategies should use consensus in 
the decision-making process, and not majority vote, in order to obtain “buy-in” to the 
implementation process from all involved implementation. Researchers using this technique 
should conduct the round robin step as described in the literature in order to generate more ideas 
and allow more time in the session for clarification and in-depth discussion. We recommend 
that more time be given to unpack the ideas around barriers and facilitators for the strategies 
before final voting.  
 
ix) Implementation of evidence-based CPGs and protocols for changing ICU physiotherapy 
practice should be conducted using robust randomised controlled trials especially in developing 
countries where evidence is limited. Evaluation of the effect of structural indicators on 
implementation processes and adherence to CPGs and protocols is also recommended for future 
implementation effectiveness studies. The use of the CFIR in ICU implementation initiatives is 
supported. It is recommended that the CFIR not only be used to identified the factors 
Stellenbosch University  https://scholar.sun.ac.za
 PROJECT DISCUSSION  
 
193 
 
influencing the various domains of implementation planning and implementing but that the 
spiralling nature of the framework be utilised to provide feedback, adapt or make changes by 
addressing barriers before moving forward and repeating this process at each level of the 
implementation process. Therefore, we recommend that the spiralling nature of the framework 
be used to provide and make changes at each level of the process of implementation. 
 
x) Exploring the factors affecting the sustainability of practice change initiatives following 
successful implementation and practice change and investigating methods for sustaining 
practice change are recommended.  
 
7.8 Summary of Main Findings 
The key findings of this dissertation are: 
 
i) All central, regional and tertiary public sector hospitals with ICU facilities have existing and 
functioning physiotherapy departments that provide physiotherapy services and that are 
organised and structured on a departmental model of service delivery; 
 
ii) The physiotherapists working in the public sector hospitals are South African trained, young 
and in the early phase of their careers. They have minimum basic qualifications and are 
employed mainly in permanent production level grade I (“junior” level) positions and have a 
physiotherapy to hospital bed ratio of 1:69 which can affect effective service delivery, quality 
of patient care and outcomes;  
 
iii) The ICU physiotherapists who work exclusively (no ward duties) in the public sector ICUs 
are early-career physiotherapists with minimal basic qualifications and years of experience, are 
mainly employed in permanent production level grade I (“junior” level) positions and have 
minimal to no post-graduate ICU qualifications and ICU related continuous professional 
development and training, which have implications for ICU patient care and outcomes. 
 
iv) The current services provided by ICU physiotherapists are variable between ICUs in the 
country. The majority work on a rotation basis rotating every three months through the ICU, 
work on a referral basis from mainly the doctor, with no weekend ICU physiotherapy services 
reported by 81% (n= 42/52) of the ICU physiotherapists. While the minority rotate every 6 
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months or yearly, see all ICU patients daily and provide weekend physiotherapy in the ICUs. 
Referral patterns differ between units with varying number of patients referred in the week and 
weekend between ICUs. While some physiotherapists are exclusively allocated to the ICUs 
others have additional ward duties and in some units a variety of physiotherapists work in the 
unit in the week and on weekends contributing to the variability current practice.  
 
v) The current practices of the ICU physiotherapists in the management of patients are also 
variable. While some ICU physiotherapists provide one treatment per ICU patient in the week, 
there are some who provide two treatments per patient. The use of evidence-based physical 
functioning and health related quality of life outcomes by ICU physiotherapists are lacking with 
a small minority using the 6-minute walk test, NYHA Functional Classification and ICF 
outcomes. While the majority of physiotherapists used evidence-based mobilisation and 
rehabilitation CPGs and protocols other ICU physiotherapists did not. The majority of ICU 
physiotherapists spent >50% of the time on chest physiotherapy in the ICU than a minority (one 
third) who spent >50% of the time on mobilisation and rehabilitation activities respectively that 
may imply that mobilisation and rehabilitation CPGs and protocols are not effectively applied 
in the ICU.  
 
vi) Multidisciplinary clinical team and plan and communication and case discussion including 
telemedicine implementation strategies were strategies unique to the ICU.  
 
vii) Multifaceted implementation strategies are significantly more effective [OR 4.07, 95% CI: 
2.93-5.65; p<0.00001] in improving process of care measures/indicators than single 
implementation strategies facilitating CPGs and protocol uptake intensive care settings in 
developed countries.  
 
vii) Personal learning styles (interactive and practical strategies), organisational (resources such 
as time, space, patient availability for teaching), and characteristics of the strategy (resource 
intensive in terms of time, allowing interaction, clarification and practical input) were described 
as barriers to and facilitators for the best-practice educational implementation strategies and 
influenced the physiotherapists decisions on the best-practice educational strategies tailored for 
implementation in their specific unit. 
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viii) A tailored best-practice multifaceted educational implementation strategy combined with 
reminders achieved high levels of implementation fidelity with 80% attending the workshops 
and 76% attending the grand rounds/bedside teaching sessions. 
 
ix) The tailored best-practice multifaceted educational implementation strategy combined with 
reminders (intervention) had no effect on the economic TISS-28unit outcome, process of care 
indicators and clinical outcomes when compared between the units within phases and within 
the units between phases while adjusting for confounders.  
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CHAPTER 8 
Project Conclusion 
 
In the currently transforming health care system in SA where the NHI is in the process of being 
implemented and intends to use CPGs and protocols to guide the provision of health care for 
South Africans, this study is significant. This first “real world” ICU Physiotherapy 
implementation trial study contributes evidence of an implementation process guided by the 
CFIR for the implementation of an ICU physiotherapy protocol for the management of surgical 
ICU patients and the contextual factors affecting the implementation process within the current 
transforming, resource limited health care system in SA.  
 
The tailored best-practice multifaceted implementation strategy alone was not effective in 
improving the uptake/adoption of and adherence to evidence-based practices for the ICU 
physiotherapists. ICU physiotherapy protocol implementation is complex due to the dynamic 
nature of the ICU and limited public ICU physiotherapy resources. Contextual factors such as 
organisation and structure (structural indicators) of ICU physiotherapy services including 
referral policy and systems, staffing levels, workload allocations, “buy-in” to the 
implementation process, need for practice change, perception of the CPGs and protocols, 
resistance to change, self-efficacy, local champions and change agents, ICU team support and 
communication, patient perception of ICU care and stage of change (already high adoption 
rates) should be considered by healthcare professionals, organisations and implementation 
researchers when implementing practice change initiatives in the ICU. 
 
Public sector physiotherapists can use the study findings to highlight the impact of the current 
physiotherapy resource limitations on service delivery, adherence to best-practices, quality 
care, patient outcome and cost of care to healthcare managers, policymakers and funders. The 
survey findings can be used to assess the current service delivery model and facilitate the 
reorganisation of physiotherapy services for health conditions such as intensive or critical care 
conditions that have shown to benefit positively from physiotherapy intervention thereby 
effectively managing limited physiotherapy resources. A “dedicated” ICU physiotherapist has 
been reported in other studies to assist the implementation of evidence-based practices and 
outcomes, improve quality of care, optimize ICU patient outcomes and reduce ICU and hospital 
costs. Public sector ICU physiotherapists should therefore strongly advocate for “dedicated” 
ICU physiotherapists. Furthermore, support from healthcare management and academics for 
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ICU related CPD, post-graduate training and ICU leadership opportunities for young early-
career physiotherapists entering the public ICU healthcare workforce are needed and should be 
provided to improve knowledge, skills and standards of care to improve patient outcomes and 
may boost work morale, job satisfaction and productivity in the ICU. 
 
The review provided a synthesis of the effectiveness of implementation strategies to facilitate 
uptake of CPGs and protocols into ICU practice. The meta-analysis identified multifaceted 
implementation strategies as more likely to improve process of care in the ICU than single 
implementation strategies. However, which combination of implementation strategies are most 
effective are still unknown. Implementation fidelity to assess exposure to implementation 
strategies and the CPGs and protocols for successful implementation was also identified. ICU 
healthcare professionals and implementation researchers can use these findings for CPG and 
protocol implementation. Evidence for the Nominal Group Technique (NGT) as a viable, time 
and cost effective and efficient method to identify barriers to and facilitators for implementation 
strategies and facilitate selection and tailoring of implementation strategies to targeted 
healthcare professionals and organisations is provided for future implementation initiatives. 
The NGT process can affect healthcare professional “buy-in’’ to implementation both 
positively if consensus is reached or negatively if shared ideas do not reach a level of consensus. 
The NGT is especially useful in resource constrained health care environments in which 
immediate implementation is required and time is limited. Evidence for its use by 
implementation researchers to tailor implementation strategies is now available. 
  
The use of the CFIR to plan and guide implementation in the ICU setting is supported. The 
formative (subjective) evaluation of the implementation process through the qualitative 
exploration of the ICU physiotherapists perceptions (characteristics of the individual domain) 
of the implementation process, identified contextual factors influencing implementation, 
valuable in explaining and supporting the objective findings of the implementation trial. This 
ICU physiotherapy trial contributes new evidence to the CFIR database of implementation 
research for use by other ICU healthcare professionals and implementation researchers. Once 
an effective ICU implementation process is achieved, we recommend that methods for 
sustaining ICU practice change be explored to maintain quality care, improved patient 
outcomes, and reduced healthcare costs.  
 
“The only source of knowledge is experience.” Albert Einstein 
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Addendum 2A: Poster and Oral Presentations of Survey Results  
Scientific Poster Presentation Critical Care Congress, 2014 
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Published Abstract Critical Care Congress, 2014 
(2014). Scientific presentations to the Congress of the Critical Care Society of Southern 
Africa 2014. Southern African Journal of Critical Care (Online), 30(2), 59-64. 
https://dx.doi.org/10.7196/SAJCC.219. 
 
A profile of current physiotherapy practices in intensive care in South Africa 
F Karachi,1,2* S Hanekom,1 R Gosselink3 
1 Department of Physiotherapy, Faculty of Health Sciences, Stellenbosch University, Cape 
Town, South Africa; 
2 Department of Physiotherapy, University of the Western Cape, Cape Town, South 
Africa; 
3 Student Affairs and Sports Policy, Katolieke Universiteit Leuven, Leuven, Belgium 
*fkarachi@uwc.ac.za 
Background. Neither internationally nor locally has the profile, role and practices of 
intensive care physiotherapists been defined, but some evidence exists for the 
effectiveness of intensive care physiotherapy. No study has attempted to evaluate the 
profile, role and current practices of public sector intensive care unit (ICU) 
physiotherapists in South Africa (SA) particularly. 
Objective. To conduct a survey of the current profile, role and practices of 
physiotherapists in public sector ICUs in SA. 
Methods. An electronic survey on general data, qualifications, training, work experience, 
workload, patient load, referral system, patient management, utilisation of protocols, 
discharge procedure and follow-up was used to collect data. All physiotherapy heads and 
respective physiotherapists offering services to public sector ICUs in SA were included. 
Descriptive data are currently being analysed. 
Results. Preliminary results show that the majority of physiotherapists working in 
intensive care have BSc degrees, minimal postgraduate ICU training, increased workload, 
are not exclusively allocated to a unit, use very few protocols, if any, and do not have a 
standardised referral, discharge and follow-up service. 
Conclusion. Preliminary results concur with international findings that there is variation 
in practice of intensive care physiotherapists in SA. This may have an effect on patient 
outcome in intensive care. Final conclusions will be drawn once all data have been 
collected and analysed. 
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Scientific Oral Presentation UWC CHS Faculty Symposium, October 2015 
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Addendum 3A: Poster Presentation: Patient Perception of 
Physiotherapy in the ICU 
MSc Project 1, 2015  
Published Abstract Critical Care Congress Abstract, 2015 
Patient perceptions of ICU care: A scoping review 
M van Ness, F Karachi, S Hanekom* 
Physiotherapy Interdisciplinary Health Sciences, Stellenbosch University *sdh@sun.ac.za 
 
Background. Physiotherapy practice in intensive care unit (ICU)s is changing. Early 
mobilisation programmes are included and prioritised. Methods and measures to assess 
physiotherapy effectiveness in the ICU have often been geared to physiological data. It is 
unclear whether patients’ perspective and satisfaction with care in ICU have been investigated. 
Method. A scoping review was undertaken with the aim of determining how patient perception 
and satisfaction with critical care is measured. Seven databases were searched using the 
following keywords in various combinations: physiotherapy or physical therapy, patient 
satisfaction, perception or patient perception, patient experience, intensive care unit or ICU, 
critical care, hospitalised adult population, hospital, measurements, measuring and outcome 
measure. 
Results. 1 626 articles were independently screened by two reviewers at title, abstract and full 
text level respectively. The final review included 26 articles. Only two of the studies were 
conducted in Africa, compared with ten in Europe and six in Northern America, respectively. 
Nine of the included articles investigated a particular service such as nursing care, emergency 
care and physiotherapy with regards to patient perception and satisfaction. Only one article, 
published in 2008, investigated patient perception and satisfaction in physiotherapy. Various 
outcome measures were identified in this review that measure perception and/or satisfaction. 
However, there is currently no validated and reliable instrument to assess patient satisfaction 
with care in the ICU. 
Conclusion. A gap in the literature was identified for patient perceptions regarding 
physiotherapy care in the ICU. The results will be used to inform the planning of a primary 
qualitative study. Knowing and understanding the patients’ perception and satisfaction with 
care, ensures the professional development in the critical care field, and improving the quality 
of care. 
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Addendum 3B: Abstract accepted for Presentation at WCIM 2018 
MSc Project 2, 2017 
 
From: "WCIM 2018- The 34th World Congress of Internal Medicine, Ca..." 
<Registration@Wcim2018.com> 
Date: 01 August 2018 at 14:01:11 SAST 
To: Jacquesphysio@gmail.com 
Subject: WCIM 2018 - Abstract Accepted - Registration deadline extended to 10 August 
2018 
 Dear Jacques Maritz, 
 
Thank you for submitting your abstract to The 34th World Congress of Internal Medicine, 
Cape Town, South Africa, 18-21 October, 2018 (WCIM) 
We are pleased to inform you that your abstract entitled " 
Physiotherapists’ Perception of a Best Practice Implementation Process in a Surgical ICU: 
A Qualitative Study 
" has been accepted as part of the Scientific Programme. 
 
Due to the high number of abstracts received, the scientific committee is currently still 
reviewing and we will advise shortly if you will be an Oral or Poster presenter.  We hope to 
advise you by next week. 
The committee has advised that should your abstract not be accepted for oral presentation, it 
will be accepted for Poster presentation, so you can go ahead and complete your registration. 
 Please note: All presenters are required to register for the Congress. All abstract presenters 
will be able to register at the Early Bird Registration price.  
We kindle request you proceed to complete your registration using one of the following 
links:  
 
Registrations from outside South Africa Register Here 
Registrations from South African Delegates only  Register Here 
 
We look forward to welcoming you to South Africa! 
 
WCIM 2018 Secretariat 
Email: secretariat@wcim2018.com 
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MSc Project 1, 2015 
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STAATSKOERANT, 12 AUGUSTUS 2011 No. 34521   3 
GOVERNMENT NOTICE 
DEPARTMENT OF HEALTH 
No. R. 655         12 August 2011 
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Addendum 9: Email invitation requesting participation in the 
Physiotherapy Survey  
From: survey-noreply@smo.surveymonkey.com [survey-noreply@smo.surveymonkey.com] on behalf of 
fkarachi@uwc.ac.za via surveymonkey.com [member@surveymonkey.com] 
Sent: 07 April 2014 13:59 
To:  
Subject: Reminder:  Physiotherapy Survey Urgent 
 
Dear Physiotherapist. 
 
As telephonically informed I am conducting a survey to determine the current role and practices of Intensive 
Care Physiotherapists in South Africa. Your input is extremely valuable in order for the results of this study to be 
generalizable to the South African ICU physiotherapy population as a whole. 
 
Please note that this survey is conducted in two parts as PART I will provide information to me, the researcher as 
to the specific and number of surveys needed to be completed for PART II for your individual department. It will 
also provide me with demographic and Organisational data related to public sector physiotherapy departments in 
South Africa 
 
Part I needs to be completed by the HOD or Physiotherapist in charge. Please click on the link below and 
complete PART I after which PART II will follow with specific instructions. You have 5 days to complete this 
survey(PART 1). 
 
Here is a link to the survey: 
https://www.surveymonkey.com/s.aspx?sm=coJZsbyXbU0zMrdRnWGTxQ_3d_3d 
This link is uniquely tied to this survey and your email address. Please do not forward this message. 
 
Please note participation is voluntary. Written consent is not required as completion of the survey will imply 
consent. All data will be held strictly anonymous and confidential. Please feel free to contact me via email 
(fkarachi@uwc.ac.za)or via cell: 0829524549 (if no answer please leave voicemail message and I will return 
your call asap). 
 
Thank You in advance for your participation. 
Farhana Karachi 
PhD Physiotherapy (student) 
Stellenbosch University 
Physiotherapy Department 
Tygerberg Medical Campus 
Tygerberg, Parow 
Cell: 0829524549 
Email: fkarachi@uwc.ac.za 
 
Please note: If you do not wish to receive further emails from us, please click the link below, and you will be 
automatically removed from our mailing list. 
https://www.surveymonkey.com/optout.aspx?sm=coJZsbyXbU0zMrdRnWGTxQ_3d_3d 
"All views or opinions expressed in this electronic message and its attachments are the view of the sender and do 
not necessarily reflect the views and opinions of the Western Cape Government (the WCG). No employee of the 
WCG is entitled to conclude a binding contract on behalf of the WCG unless he/she is an accounting officer of 
the WCG, or his or her authorised representative. The information contained in this message and its attachments 
may be confidential or privileged and is for the use of the named recipient only, except where the sender 
specifically states otherwise. If you are not the intended recipient, you may not copy or deliver this message to 
anyone." 
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Addendum 11: Email Invitation requesting participation in the 
Physiotherapy ICU Survey 
 FROM: fkarachi@uwc.ac.za via surveymonkey.com  
 DATE: Friday, July 25, 2014 11:50 AM  
 SENT TO: recipient  
 SUBJECT: Urgent response required: ICU Survey Part II  
 MESSAGE:    
Dear Participant  
 
Thank you for completing part one of the ICU Physiotherapy survey. Please use the link below and complete 
PART II of the survey. The survey is one for your specific unit. Either the HOD or physiotherapist working in 
the specific unit must complete the survey. It will take you 20 to 30 minutes to complete. This information is 
vital to the ICU Physiotherapy Profession and thus your input will be greatly appreciated.  
 
Here is a link to the survey:  
https://www.surveymonkey.com/r/MULTIDISCIPLINARYICU 
 
This link is uniquely tied to this survey and your email address. Please do not forward this message.  
 
Please note participation is voluntary. Written consent is not required as completion of the survey will imply 
consent. All data will be held strictly anonymous and confidential. Please feel free to contact me via email 
(fkarachi@uwc.ac.za) or via cell: 0829524549 (if no answer please leave voicemail message and I will return 
your call asap).  
 
Thank You in advance for your participation. You will receive feedback on the results of the survey on 
completion of the study.  
 
Farhana Karachi  
PhD Physiotherapy (student)  
Stellenbosch University  
Physiotherapy Department  
Tygerberg Medical Campus  
Tygerberg  
Parow  
Cell: 0829524549  
Email: fkarachi@uwc.ac.za  
 
 
Thanks for your participation!  
 
 
 
Please note: If you do not wish to receive further emails from us, please click the link below, and you will be 
automatically removed from our mailing list.  
[Remove Link]  
 
 
 
 
 
 
Stellenbosch University  https://scholar.sun.ac.za
 ADDENDUMS 
 
340 
 
Addendum 12: ICU Survey raw response data on Referral 
Guidelines  
 
 
Raw Response Data Open ended question: Elaborate on existing Referral Guidelines 
We use a screening bases in the ICU for the relevance of the patient for physiotherapy 
Referrals by registrars or consultants according to the SOP 
Specific form completed by the doctor - detailing diagnosis and treatment required. 
Contraindications to physiotherapy are noted in guideline. 
All patients receive treatment post evaluation 
We have a policy on management of ICU patients which covers the referral system. All 
ICU patients are screened and seen daily except on weekends and after hours. We used to 
have 24hour service to ICU and critical patients which was remunerated but when the new 
CEO took over, she stopped all Allied professionals' 24hr service except radiography 
saying it is waste of funds. 
criteria for call-out over a weekend,  by what time referrals should be done and by who  
limitations 
Patient is screened in a daily basis by the physiotherapist in the cycle  
and if patient suitable for physiotherapy the patient will be seen. 
Doctors call directly on physios phone, or call physio department. 
No fixed policy or guideline 
Standard Operational Procedure Policy   Agreed Clinical Physiotherapy Guidelines 
Screening of relevant patients done each morning 
We have our own referral letter with which doctors can indicate the treatment that's 
required. 
All patients in ICU get Physiotherapy treatment during the week. On weekends, the doctors 
choose two patients in the ICU for treatment who need treatment the most on the respective 
days. 
All patients are treated daily by assessment from the physiotherapist in the unit. The physio 
communicates with the dr and nursing staff during ward rounds. Dr refer patients over 
weekend for respiratory complications. 
n/a 
  
The doctor will refer the patient by firstly mentioning it on the ward round (MDT) then 
writing out a compulsory physiotherapy referral letter. The clerk will then go and collect 
the referrals in the high care and wards.     
The doctor could contact the physio telephonically or bleep the physio although a referral 
letter needs to be given in order for the patient to be managed by the physio. 
Physios working in ICU draw up a list of patients requiring weekend physiotherapy  Daily 
screening during the week 
All chest patients   Neurological conditions 
Pink referral card, telephonic followed by ref card 
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Addendum 13: Search Strategy for Systematic Review 
METHOD FOR SEARCH STRATEGY FOR SYSTEMATIC REVIEW 22.05.2014 
TOTAL = 624 
PUBMED: 
Limit on date: inception to 31.03.2014 
(practice OR guideline* OR protocol* OR evidence-based care OR usual care OR standard 
care) AND (ICU OR intensive care unit* OR critical care unit*) AND (disseminat* OR 
implement* OR knowledge transfer* OR knowledge translation OR knowledge broker* OR 
knowledge management OR Organisation* OR organisation* OR professional) AND (strateg* 
OR intervention*) AND (quality improvement) AND (reminders OR educational material* OR 
mass media OR marketing OR patient mediated OR educational meeting* OR local consensus 
process* OR local opinion leaders OR  educational outreach visit* OR professional substitution 
OR boundary encroachment OR clinical multidisciplinary teams OR formal integration of 
services OR continuity of care OR satisfaction of providers OR seamless care OR revision of 
professional roles OR audit and feedback) 
TOTAL HITS = 33 
 
EBSCOHOST (included ACADEMIC SEARCH PREMIER, AFRICA WIDE STUDIES, 
HEALTH SOURCE: NURSING/ACADEMIC EDITION, CINAHL AND MEDLINE 
(practice OR guideline* OR protocol* OR evidence-based care OR usual care OR standard 
care) AND (ICU OR intensive care unit* OR critical care unit*) AND (disseminat* OR 
implement* OR knowledge transfer* OR knowledge translation OR knowledge broker* OR 
knowledge management OR Organisation* OR organisation* OR professional) AND (strateg* 
OR intervention*) AND (quality improvement) AND (reminders OR educational material* OR 
mass media OR marketing OR patient mediated OR educational meeting* OR local consensus 
process* OR local opinion leaders OR  educational outreach visit* OR professional substitution 
OR boundary encroachment OR clinical multidisciplinary teams OR formal integration of 
services OR continuity of care OR satisfaction of providers OR seamless care OR revision of 
professional roles OR audit and feedback) 
LIMIT date 31.03.2014 
TOTAL HITS = 27 out of 41 after 14 duplicates were automatically removed  
 
COCHRANE LIBRARY  
(practice OR guideline* OR protocol* OR evidence-based care OR usual care OR standard 
care) AND (ICU OR intensive care unit* OR critical care unit*) AND (disseminat* OR 
implement* OR knowledge transfer* OR knowledge translation OR knowledge broker* OR 
knowledge management OR Organisation* OR organisation* OR professional) AND (strateg* 
OR intervention*) AND (quality improvement) AND (reminders OR educational material* OR 
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mass media OR marketing OR patient mediated OR educational meeting* OR local consensus 
process* OR local opinion leaders OR  educational outreach visit* OR professional substitution 
OR boundary encroachment OR clinical multidisciplinary teams OR formal integration of 
services OR continuity of care OR satisfaction of providers OR seamless care OR revision of 
professional roles OR audit and feedback) 
LIMIT TO Trials AND Inception to 31 March 2014 
TOTAL HITS = 11 
 
WEB OF SCIENCE 
(practice OR guideline* OR protocol* OR evidence-based care OR usual care OR standard 
care) AND (ICU OR intensive care unit* OR critical care unit*) AND (disseminat* OR 
implement* OR knowledge transfer* OR knowledge translation OR knowledge broker* OR 
knowledge management OR Organisation* OR organisation* OR professional) AND (strateg* 
OR intervention*) AND (quality improvement) AND (reminders OR educational material* OR 
mass media OR marketing OR patient mediated OR educational meeting* OR local consensus 
process* OR local opinion leaders OR  educational outreach visit* OR professional substitution 
OR boundary encroachment OR clinical multidisciplinary teams OR formal integration of 
services OR continuity of care OR satisfaction of providers OR seamless care OR revision of 
professional roles OR audit and feedback) 
LIMIT date 1950 (inception to 2014 one-year embargo) 
TOTAL HITS = 114 
 
SCIENCE DIRECT 
129 articles found for: docsubtype(FLA) and (practice OR guideline* OR protocol* OR 
evidence-based care OR usual care OR standard care) AND (ICU OR intensive care unit* OR 
critical care unit*) AND (disseminat* OR implement* OR knowledge transfer* OR knowledge 
translation OR knowledge broker* OR knowledge management OR Organisation* OR 
organisation* OR professional) AND (strateg* OR intervention*) AND (quality improvement) 
AND (clinical trial*) AND (clinical control* trial*) AND (randomi*ed control* trial*) AND 
LIMIT-TO(topics, "icu,intensive care,critical care")  
Selected Medicine and Dentistry and Nursing and Health Professions, ticked ARTICLE 
AND ARTICLES IN PRESS LIMIT DATE: 2004 (inception) – 2014 one-year embargo 
TOTAL HITS = 129  
SCOPUS 
(practice OR guideline* OR protocol* OR evidence-based care OR usual care OR standard 
care) AND (icu OR intensive care unit* OR critical care unit*) AND (disseminat* OR 
implement* OR knowledge transfer* OR knowledge translation OR knowledge broker* OR 
knowledge management OR Organisation* OR organisation* OR professional) AND (strateg* 
OR intervention*) AND (quality improvement) AND (clinical trial*) AND (clinical control* 
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trial*) AND (randomi*ed control* trial*) AND (LIMIT-TO(DOCTYPE, "ar")) AND (LIMIT-
TO(SUBJAREA, "MEDI") OR LIMIT-TO(SUBJAREA, "NURS") OR LIMIT-
TO(SUBJAREA, "MEDI") OR LIMIT-TO(SUBJAREA, "NURS")) AND (LIMIT-
TO(EXACTKEYWORD, "Intensive care unit") OR LIMIT-TO(EXACTKEYWORD, 
"Intensive care unit"))  
TOTAL HITS 112 
 
PROQUEST MEDICAL LIBRARY 
SEARCH 1: (practice OR guideline* OR protocol* OR evidence-based care OR usual care OR 
standard care) AND (ICU OR intensive care unit* OR critical care unit*) AND (disseminat* 
OR implement* OR knowledge transfer* OR knowledge translation OR knowledge broker* 
OR knowledge management OR Organisation* OR organisation* OR professional) AND 
(strateg* OR intervention*) AND (quality improvement) AND (reminders OR educational 
material* OR mass media OR marketing OR patient mediated OR educational meeting* OR 
local consensus process* OR local opinion leaders OR  educational outreach visit* OR 
professional substitution OR boundary encroachment OR clinical multidisciplinary teams OR 
formal integration of services OR continuity of care OR satisfaction of providers OR seamless 
care OR revision of professional roles OR audit and feedback) AND (clinical trial*) AND 
(clinical control* trial*) AND (randomi*ed control* trial*) 
LIMITS: PROQUEST DATABASE (9 databases within)  
Databases: 
 ProQuest Medical Library 
Limited by:  
Source type: Scholarly Journals 
Document type: Article 
Narrowed by: Document type:  Article; MeSH subjects:  Intensive Care; Subject:  intensive 
care 
 
TOTAL HITS = 184 
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Addendum 14: EPOC Data Collection Checklist  
(Includes Implementation Interventions (strategies) & Methodological and Quality Criteria) 
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Addendum 15: EPOC Data Abstraction Form 
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Addendum 16: Cochrane Risk of Bias Tool 
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Addendum 17: Table of Excluded Studies with Reasons  
Table of Excluded Review Studies and Reasons for Exclusions 
No. Author & Year Title Reason for 
Exclusion 
1 Larson et al., 2000 An Organisational Climate Intervention Associated 
with increased hand washing and Decreased 
Nosocomial Infections. 
Study design and no 
implementation 
process or strategy. 
2 Horbar et al., 2001  Collaborative Quality Improvement for Neonatal 
Intensive Care. 
Study design. 
3 Iregui et al., 2002 Use of a handheld computer by respiratory care 
practitioners to improve the efficiency of weaning 
patients from mechanical ventilation. 
Study design, not 
professional nor 
Organisational 
strategy. 
4 de Jonge et al., 2003 Effects of selective decontamination of digestive 
tract on mortality and acquisition of resistant 
bacteria in intensive care of randomised controlled 
trial. 
Intervention 
effectiveness, no 
implementation 
process, nor strategy. 
5 Coopersmith et al., 2004 The impact of bedside behavior on catheter-related 
bacteremia in the intensive care unit. 
Study design. 
6 Krinsley, 2004 Effect of an intensive glucose management protocol 
on the mortality of critically ill adult patients. 
Intervention 
effectiveness, no 
implementation 
process nor strategy. 
7 Misset et al., 2004 
 
. 
A continuous quality-improvement program 
reduces nosocomial infection rates in the ICU 
Study design, no 
implementation 
process nor strategy.  
8 McLean et al., 2006 Improving adherence to a mechanical ventilation 
weaning protocol for critically ill adults: Outcomes 
after an implementation program. 
Study design. 
9 Thursky et al., 2006 Reduction of broad-spectrum antibiotic use with 
computerized decision support in an intensive care 
unit. 
Study design. 
10 Baxter et al., 2007 Protocol implementation in anaesthesia: Beta 
blockade in non-cardiac surgery patients. 
Study design, not 
only ICU, post-
anaesthetic unit also. 
11 Diby & Romand, 2008  Reducing pain in patients undergoing cardiac 
surgery after implementation of a quality 
improvement postoperative pain treatment program. 
Study design. 
12 Owen et al., 2008  Implementing and assessing an evidence-based 
electrolyte dosing order form in the medical ICU. 
Study design, no 
implementation 
process nor strategy. 
13 Robertson et al., 2008 Multi-centre implementation of a consensus-
developed, evidence-based, spontaneous breathing 
trial protocol. 
Study design, 
Intervention 
effectiveness. 
14 Gerlach et al., 2009 A new dosing protocol reduces dexmedetomidine-
associated hypotension in critically ill surgical 
patients. 
Study design, no 
implementation 
process nor strategy. 
15 Hawe et al., 2009 Reduction of ventilator-associated pneumonia: 
Active versus passive guideline implementation.  
Study design. 
16 Johnson et al., 2009 Is There a Benefit to Multidisciplinary Rounds in 
an Open Trauma Intensive Care Unit Regarding 
Ventilator-Associated Pneumonia? 
Study design, no 
implementation 
process, nor strategy. 
17 Kumar et al., 2009 Impact of 24-hour in-house intensivists on a 
dedicated cardiac surgery intensive care unit. 
Study design, no 
implementation 
process, nor strategy. 
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18 Patman et al., 2009 Physiotherapy does not prevent, or hasten recovery 
from, ventilator-associated pneumonia in patients 
with acquired brain injury. 
Intervention 
effectiveness, no 
implementation 
process nor strategy. 
19 Arabi et al., 2010 Mortality reduction after implementing a clinical 
practice guidelines–based management protocol for 
severe traumatic brain injury. 
Intervention 
effectiveness, no 
implementation 
process nor strategy. 
20 Jaber et al., 2010 An intervention to decrease complications related to 
endotracheal intubation in the intensive care unit: a 
prospective, multiple-centre study. 
Study design and no 
implementation 
process or strategy. 
21 Jackson et al., 2010 Long-term cognitive and psychological outcomes in 
the awakening and breathing controlled trial. 
Intervention 
effectiveness, no 
implementation 
process nor strategy. 
22 Spence & Henderson-
Smart, 2010 
Closing the evidence-practice gap for new born 
pain using clinical networks. 
Study design. 
23 de Mestral et al., 2011 Impact of a specialized multidisciplinary 
tracheostomy team on tracheostomy care in 
critically ill patients. 
No implementation 
process.  
24 Erasmus et al., 2011 The ACCOMPLISH study. A cluster randomised 
trial on the cost-effectiveness of a multicomponent 
intervention to improve hand hygiene compliance 
and reduce healthcare associated infections. 
Study design, not 
only ICU.  
25 Martinuzzi et al, 2012 Impacto de un proceso de mejora de la calidad en el 
estado del soporte nutricional en una unidad de 
cuidados intensivos. Impact of quality improvement 
process upon the state of nutritional support in a 
critical care unit. 
Study design 
26 Radtke et al., 2012 How to implement monitoring tools for sedation, 
pain and delirium in the intensive care unit: An 
experimental cohort study. 
Study design. 
27 Schädler et al., 2012 
 
Automatic control of pressure support for ventilator 
weaning in surgical intensive care patients. 
No implementation 
process nor strategy. 
28 Soguel et al., 2012 Energy deficit and length of hospital stay can be 
reduced by a two-step quality improvement of 
nutrition therapy: The intensive care unit dietician 
can make the difference. 
Study design, no 
implementation 
process nor strategy. 
29 Bérubé et al., 2013 Impact of a preventive programme on the 
occurrence of incidents during the transport of 
critically ill patients. 
Intervention 
effectiveness, no 
implementation 
process, nor strategy. 
30 Ceballos et al., 2013 Nurse-driven quality improvement interventions to 
reduce hospital-acquired infection in the NICU. 
Not ICU, study 
design, intervention 
effectiveness. 
31 Engel et al., 2013 ICU early mobilization: From recommendation to 
implementation at three medical centres. 
Study design. 
32 Fisher et al., 2013 Reducing central line-associated bloodstream 
infections in North Carolina NICUs. 
Study design. 
33 Gutsche et al., 2013 Impact of guideline implementation on transfusion 
practices in a surgical intensive care unit. 
Study design. 
 
 
 
34 Hanekom et al., 2013 Implementation of a protocol facilitates evidence-
based physiotherapy practice in intensive care units. 
Intervention 
effectiveness, Study 
design, no 
implementation 
process evaluation. 
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35 Iacobelli et al., 2013 Successful control of a methicillin-resistant 
staphylococcus aureus outbreak in a neonatal 
intensive care unit: A retrospective, before-after 
study. 
Study design. 
36 Kher et al., 2013 Development, implementation, and evaluation of an 
institutional daily awakening and spontaneous 
breathing trial protocol. 
Study design, post-
protocol 
implementation 
evaluation. 
37 Malouf-Todaro et al., 2013 Impact of enhanced ventilator care bundle checklist 
on nursing documentation in an intensive care unit. 
Study design, no 
implementation 
process only use of 
checklist. 
38 Mansouri et al., 2013 Implementation of a protocol for integrated 
management of pain, agitation , and delirium  can  
improve clinical outcomes in the intensive care 
unit: A randomised clinical trial. 
Intervention 
effectiveness, Study 
design, no 
implementation 
process evaluation. 
39 Romero et al., 2013 Effects of the implementation of a preventive 
interventions program on the reduction of 
medication errors in critically ill adult patients. 
Study design, no 
implementation 
process, nor strategy. 
40 Su et al., 2013 A randomized controlled trial of the effects of 
listening to non-commercial music on quality of 
nocturnal sleep and relaxation indices in patients in 
medical intensive care unit 
No implementation 
process nor strategy. 
41. Kurosawa et al., 2014 A Randomized, Controlled Trial of In Situ Pediatric 
Advanced Life Support Recertification (“Pediatric 
Advanced Life Support Reconstructed”) Compared 
with standard Pediatric Advanced Life Support 
Recertification for ICU Frontline Providers. 
no implementation 
process nor strategy.   
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Addendum 18: NGT Method Summary  
NGT STAGES ((McMillan et al., 2016). 
Silent generation at the beginning of the meeting requires participants to silently reflect or 
record their individual ideas in response to a question which can take up to twenty minutes 
(McMillan et al., 2016). The “round robin” is when the facilitator then asks one participant at 
a time to state a single idea to the group in a ‘round robin’ fashion enabling participants to think 
of new ideas but sharing in turns until no new ideas are generated. Therefore, this stage can take 
as much time as is required however a minimum of 30 minutes is usually stated. Generally, it 
is recommended that there is no discussion in this stage and that ideas are recorded verbatim 
using a flipchart or white board (McMillan et al., 2016). Clarification of the ideas provides the 
opportunity for a grouping step, where similar ideas are grouped together with agreement from 
all participants and where ideas can be included or altered. In this stage all ideas are discussed 
to ensure understanding of and clarity to all participants in order for them to make an informed 
decision during the stage of voting on ideas (McMillan et al., 2016). The facilitator must 
emphasise to participants that they do not have to agree with all the listed ideas. It should be 
emphasized that participants are able to ignore ideas as at the end of the clarification stage they 
will vote based on personal preferences. This stage also can take up to 30 minutes. The 
clarification stage is particularly difficult for facilitators who are encouraged not to direct 
participants during this process (McMillan et al., 2016). Lastly in the voting (rating or 
ranking) stage, participants are then provided with a ranking sheet. They are asked to select 
their top preferences from the generated ideas. The topic of discussion determines the number 
of items chosen by participants but the ranking of five ideas is common in the literature 
(McMillan, Kelly, Sav, Kendall, King & Whitty et al., 2014). The facilitator specifies that a 
number be allocated to each selected item, with larger numbers reflecting greater importance 
(McMillan et al., 2014). This can be explained where if there are five ideas for a given topic, 
then the most important idea is scored five points to the least important idea which will be 
scored 1 (McMillan et al., 2014). There is no anonymity for participants during nominal group 
discussions, however individual scoring on a ranking sheet is confidential. The scores for each 
idea are summed and then presented to the group for discussion. Depending on a number of 
factors such as the complexity of the topic and how many items need to be prioritized the timing 
of this stage can be variable. The more items there are to be ranked, the more difficult the 
process and thus the process can become time consuming. However, Dening, Jones, Sampson, 
(2012) noted that voting could take up to 10 minutes to complete. 
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Addendum 19: NGT Participant Information and Consent Form 
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Addendum 20: NGT Sample Attendance Register  
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Addendum 21: NGT Participant Profile Questionnaire 
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Addendum 22: Definitions of the best practice Educational 
Implementation Strategies  
EDUCATIONAL IMPLEMENTATION STRATEGIES 
DEFINITIONS FOR PARTICIPANTS OF THE NOMINAL GROUP SESSION 
1. Didactic lecture: involving lecture and textbook instruction rather than, demonstration 
and laboratory study (https://www.merriam-webster.com/dictionary/didactic - accessed 
20 July 2015). 
 
2. Academic detailing is a service by which a trained health educator visits a physician or 
health care provider in his/her office to provide a 20-minute educational session on a 
specific clinical topic. It is a targeted one-on-one educational program by the trained 
physiotherapist/developer of the protocol or clinician in ICU  
(https://en.wikipedia.org/wiki/Academic_detailing - accessed 20 July 2015). 
 
3. Workshop: a meeting at which a group of people engage in intensive discussion and 
activity on a particular subject or project (discuss the clinical algorithms) 
(https://en.oxforddictionaries.com/definition/workshop - accessed 20 July 2015). 
Workshops have several advantages over meetings by: 
 Creating momentum 
 Producing a sense of shared purpose 
 Covering in one day what can take weeks or months of meetings to accomplish 
 Allowing everyone to collaborate on a solution 
 
4. Workshop Series – continuous education sessions  These workshops are offered at 
times convenient to practicing professionals with the same advantages as single 
workshops and has a practical component. 
(https://www.collinsdictionary.com/dictionary/english/workshop - 20 July 2015). 
 
5. Grand rounds are an important teaching tool and ritual of medical education and 
inpatient care, consisting of presenting the medical problems and treatment of a 
particular patient to an audience consisting of doctors, residents and medical students. 
Similar to Ward round sessions (one on one) at patient bedside 
(https://en.wikipedia.org/wiki/Grand_rounds - accessed 20 July 2015). 
 
6. Hardcopy or electronic copy of evidence and clinical algorithms (only this without 
explanation so therapist must read and understand)  
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Addendum 23: Barriers and Facilitators of Implementation 
Strategies Raw Data 
DIDACTIC LECTURE: →SINGLE LECTURE + TEXTBOOK INSTRUCTION 
FACILITATORS (GREEN) BARRIERS (PINK) 
Less time consuming vs. a series of workshops Once off – nothing to fall back on if you forget 
Once of lecture Can be difficult to hold people’s attention 
Time saving Might not cover all info 
Organize schedule according day; less time 
consuming; Good session to hear questions from 
other participants and answer from researcher 
Too much information to take in on 1 session; not 
sufficient time to be well familiar with information; 
reference 
Time saving; Educational Concepts may not be understood with a single 
lecture. Information overload 
Not very time consuming; once off; Formal, in depth Can lose interest of listeners at times as its passive 
Lots of information can be carried over Repeating “known” information 
Time saving; Educational Once off; Doesn’t allow for reminders; Easy to forget 
info due to single contact 
Once off; time saving Once off lecture, does not address flu questions once 
had time to process 
Ability to interact with facilitator No interaction + discussion of problems 
Guidelines clearer when textbook style Does not provide opportunity to address issues/ 
concerns that may arise 
Textbook: good for referencing/ for referring back to 
information when needed 
Information over load with single lecture; Not 
understanding all concepts 
Good information Difficulty = communication/ reading facilitator @ 
later time period 
Awareness; Information regarding concept Too time consuming; will not include practical; What 
if textbook instructions not understood 
Ensures that all members receive the same 
information 
Group setup: concept might get lost or not all topics 
covered 
Follows clear format; Limited time set out Implementation – people will tend to forget what was 
said; Too much information at once 
Sharing the current appropriate information for study/ 
protocol 
1x session = longer lecture time; Time constraints 
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WORKSHOP: → MEETING WHERE GROUP OF PEOPLE ENGAGE IN DISCUSSIONS AND 
ACTIVITY ON TOPIC 
FACILITATORS (GREEN) BARRIERS (PINK) 
Good interaction + discussion of problems/ queries; 
allows for discussion and group interaction, assists & 
problem solving 
May not suit everybody @ the same time; Difficult 
scheduling as people have different routines; Same 
workshop on more than 1 day 
Interaction encouraged which makes it easier to 
understand or gain as much info as needed 
Workshops can get long & stretched out → time 
consuming 
Good interaction opportunity Time consuming 
Can engage/ brainstorm as a group; once –off; 20 min 
so there is time to get into it 
Time consuming – fortunately a once off 
Excellent choice/ platform for discussions; Practical’s 
included; once-off (time wise) 
Can take lots of time (time consuming) 
Good session for gaining information/ feedback from 
researcher and other participants 
Some people take advantage of the situation and 
don’t partake in discussions; riding others coattails; 
round robin anonymous 
Group activity encouraged; Different opinions given Time consuming of which might directly affect PT 
time 
We all think/interpret differently – good to share 
different ideas or learn from one another  
Time consuming 
Learning from one another; people may feel more 
comfortable learning in groups.  
Possibility of being time- consuming as input is 
given by all participants 
Learning through others in group; Interaction 
→ sharing ideas / concepts → feedback → learning  
May need more than one to resolve all issues 
Allows interaction between educator + people being 
educated 
Getting everyone together might be problematic 
More info/ perceptions/ ideas could be shared which 
could improve the study 
Once off basis won’t address concerns that arise 
during implementation 
Easier to concentrate with interaction; Allows for 
stimulation of ideas due to different opinions 
Round robbing anonymous ideas; thoughts/ ideas of 
some could be missed if people aren’t comfortable 
sharing in group setting 
Interaction, lots of different inputs to stimulate 
thought process 
Can be lengthy; Too many irrelevant topics brought 
up hindering workshop progress 
Time saving for both parties; Issues discussed by 
whole group 
Social interaction ≥ Academic learning experience 
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WORHSHOP SERIES: →CONTINUOUS EDUCATION SESSIONS OFFERED AT CONVEIENT 
TIMES FOR HCP 
FACILITATORS (GREEN) BARRIERS (PINK) 
Opportunity to continue discussion re ongoing 
problems/ issues 
Can be time consuming 
Continuous discussions in case issues arises allows 
improvement in the implementation & participation of 
trainee’s  
Time consuming to have regular sessions 
Provides opportunity for continued discussions which 
allows ideas + info to be processed/ understood at a 
deeper level 
Takes longer, but might be best for this outcome 
More time to engage + resolve all questions Time consuming 
Helpful if needed/ appropriate –will address new info/ 
concerns  
Time consuming 
Allows for group discussion provides opportunity for 
regular feedback and chances to address problems/ 
concerns that may arise 
Time consuming 
Allows for follow up for: questions; process & 
progress of study/ implementation of study; Allows for 
updates in actual study or literature; Allows you to 
build on your knowledge base & to interact with other 
professionals  
None 
Gives participants time to implement protocols & gives 
feedback; better understanding 
Time consuming 
In detail very educational; good for learning; Group 
discussions stimulate thought process 
Time consuming 
Continuous feedback None 
Convenient; follow ups; can resolve unsolved issues Takes too long; time consuming 
Educational opportunities Time consuming 
Able to break up info/ workload over sessions to 
prevent feelings of information overload 
Multiple sessions are time consuming could lead to 
needless repetitions 
Repetitions will make learning process easier; people 
may understand after few workshops 
Time consuming 
CPD points; knowledge/ feedback; organize day to 
attend session 
Time consuming 
Good knowledge/ feedback; time to discuss barriers 
and time to discuss overcoming barriers 
Time consuming 
Will assist in better understanding of concepts None 
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ACADEMIC DETAILING: →TRAINING EDUCATOR PRIVIDES 20min – EDUCATION SESSION 
TOPIC → ONE ON ONE SESSION 
FACILITATORS (GREEN) BARRIERS (PINK) 
Good info + time to interact None 
Gain good knowledge of protocol; good session to 
ask questions to researcher particular concerns you 
and get appropriate feedback your scenario 
Time consuming no feedback from other also involve 
in the study which could have valid points that also 
affect you 
Problems can be solved quickly as sessions are one-
on-one; No distractions comfortable learning 
environment 
Important info might be left out/ not all concepts 
covered 
Less intimidating to ask questions in one on one 
session; especially if unable to understand a concept 
Time consuming; Will 20 min time be enough to 
explain & answer questions 
More free to ask questions as it is more informal; 
Gives opportunity to clarify areas of uncertainty 
Time consuming for facilitator; not necessary 
uniform information; No benefit from others input 
Provides opportunities to address individual concerns Intimidating; Short period of time to do training 
 Individual attention given thus more understanding 
of protocol; free to ask questions 
Time consuming for educator 
Allows better understanding & openness for 
questions 
None known or amore of 
Specific issues discussed (not generic) → time saving None 
Time saving – will a standing on the topic, what’s 
important; Comfortable to ask questions and give 
feedback with the one on one session 
Not enough time to cover certain topics in detail? 
Can iron out finer details in non- intimidating 1-on-1 
session; convenient   
Time management; Availability of staff/ educators 
Ability to discuss one-on-one problems/ concerns Can be time consuming 
Informative; concepts maybe better understood in 
one-on-one interactions 
Time consuming if used with a large group 
Very in depth, able to answer individual answers; 20 
min=short time; 20 min able to fit in during clinical 
work 
Time consuming & many contact sessions; Time in 
contact session is limited → questions enough time 
for understanding & questions 
In depth knowledge/ training; Good feedback 
opportunities; Discussions 
Clashes = day –to- day job; Time consuming 
Easier to understand/ get trainee to understand; better 
to keep trainee’s attention 
Way too time consuming for whole dept. to go 
through; unless option for just the 1 therapist 
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GRAND ROUNDS: EG ON ROUND/ WARD ROUND HAVE ONE ON ONE EDUCATION SESSIONS: 
→PATIENT SPECIFIC 
FACILITATORS (GREEN) BARRIERS (PINK) 
None Time Consuming; Might not find relevant patients 
None Time consuming; Availability of  patients 
None Time consuming 
Good discussion; maybe an option for follow-up; 
unit PT/ discussion in ICU 
Intimidating in participation 
Patient specific Intimidating; Stress full 
Allows learning & implementation opportunity at 
bedside 
Time consuming 
Great learning opportunity; deal with patient specific 
situations; Get help from facilitator in clinical setting  
Time consuming; Limit amount of people able to 
attend round; Can feel stressed/under pressure to 
perform 
Theory & implementation in one; learn + apply; 
Development/ improving clinical skills; small groups 
Time consuming; Compete for space in ICU-other 
rounds; Infection control 
Good environment for applying theory into clinical 
environment; makes it relevant to clinical practice 
Impractical; Infection prevention + control (IPC) 
issues; Time consuming 
Educational; Good learning opportunity Too time consuming to cover whole dept. staff for 
initial training 
Will be more patient specific; More interesting Time consuming; not always idea; platform to 
discuss in details certain scenarios ; stressful if you 
put on the spot 
Theory & practical experience; easier to understand Space @ bedside which limits amount of people to 
join; Stressful 
Physically see how algorithm are applied; “ Monkey 
see monkey do” 
Have to complete my own workload; No time to 
attend extra rounds 
Educational None 
Educational & informative; various teaching  
methods learned 
Distracting environment @ times 
Different opinions & inputs given; Practical 
application of Algorithm 
Academic detailing might address this need better 
than a grand round 
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HARDCOPY/ ELECTRONIC COPY OF EVIDENCE AND CLINICAL ALGORITHMS: → FOR YOU 
TO READ & USE 
FACILITATORS (GREEN) BARRIERS (PINK) 
Less time consuming; Can refer back at your own 
leisure 
No interaction 
Could be used as a reference for future purpose No interaction cannot ask questions; Not ideal way to 
introduce new “regime” 
Written explanation that one can always refer back to No interaction; Might be difficult to understand 
Electronic copy always handy as reference Might have high volume of reading which will limit 
or deter people of reading the study; No explanation 
of study process or definitions of jargon if uncertain 
or confused 
Learning at your own time; Reference can refer back 
to hardcopy; Current research →effective patient 
treatment 
If too much information, unlikely to be properly read 
Allows you to go through information in your own 
time; Gives you information to refer back to 
Gives the participants the responsibility of reviewing 
the data; trustworthy (readers interpretation) 
Maybe to hand out before workshop to have to 
engage with it at own time 
Impersonal can be forgotten/ not read properly 
Easy to fall back on if some theory maybe forgotten Who to ask if you have question/ wants more info 
Always have info sheet available to refer back to; 
Can do on your own time 
No-one to explain difficult concepts 
Read on my own time Might be difficult to understand information 
Good reference guide if user friendly; Can read it as 
you have time available 
Problematic may need clarification/ explanation; No 
platform to discuss/ advice/ question 
Time to apply individually; Theory based/ evidence 
based; Be able to revise information 
Electronic copy limits access to pc/printing etc.; 
Hardcopy none 
Able to read through information at your own pace to 
gain understanding of in-depth of study 
Hardcopy wasting money + paper; Except your copy 
in area of research for immediate access 
Good to have hardcopy for referencing Might not understand some concepts/ info; no access 
to internet 
Fall back on if needed Not motivated to read in my own time; Explanation 
of Algorithm 
Good way to re-inforce info given during different 
methods of education; can always refer back to it 
Concepts difficult to understand thus people not 
using hardcopies; Access (Limited) 
Can go through it on your own time; Something to 
fall back on 
Won’t have time to read it; Clarification / 
explanation given; difficult putting it in practice; No 
access to computers/ printing 
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Addendum 24: CPD Attendance Certificate NGT 
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Addendum 25: Discussion Schedule Guide: Protocol 
Characteristics  
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Addendum 26: Reminder Pocket Cards of Protocol (Sample View) 
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Addendum 27: Reminder Poster of Protocol  
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Addendum 28: Sample Attendance Register for Implementation 
Sessions 
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Addendum 29: CPD Attendance Certificate Implementation 
Sessions 
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Addendum 30: Additional Baseline Patient Data Implementation 
Trial 
Additional Descriptive Patient Admission Data (% - percentage, n – frequency) 
VARIABLE  UNIT A UNIT B 
PRE-IMPLEMENTATION % (n) %(n) 
Comorbidities (as stated in patient folder): (YES) 
ASTHMA 
CA (Cancer)  
COPD (Chronic Obstructive Pulmonary Disease) 
CRF (Chronic Renal Failure)  
CVA (Cerebral Vascular Accident) 
DM (Diabetes Mellitus) 
ETOH (Alcohol Use) 
HF (Heart Failure)  
HIV (Human Immune Virus) 
HPT (Hypertension) 
IHD (Ischemic Heart Disease) 
NONE  
RA (Rheumatoid Arthritis)  
SMOKING  
TB (Tuberculosis) 
N=295 
0% (n=0) 
12.5% (n=37) 
8.5% (n=25) 
0% (n=0) 
 2.4% (n=7) 
9.8% (n=29) 
0% (n=0) 
0% (n=0) 
6.1% (n=18) 
14.2% (n=42) 
4.4% (n=13) 
56.9% (n=168) 
0% (n=0) 
1% (n=3) 
2.7% (n=8) 
N=166 
11.6% (n=7) 
7.8% (n=2) 
21.6% (n=13) 
 0.6% (n=1) 
 3.6% (n=6) 
14.5% (n=24) 
15.7% (n=26) 
0% (n=0) 
9.6% (n=16) 
22.3% (n=37) 
3.6% (n=6) 
40.4% (n=67) 
0% (n=0) 
26.5% (n=44) 
10.8% (n=18) 
Surgical Status prior to ICU Admission (YES) 9% (n=25/295) 43% (n=73/168) 
Intubation Type  
ETT (endotracheal tube) 
Tracheostomy 
 
96% (n=195) 
4% (n=9) 
 
95% (n=126) 
5% (n=6) 
Mode of Ventilation on ICU Admission  
Face Mask  
Nasal Cannula 
SIMV (Synchronised Intermittent Mechanical Ventilation) 
CMV (Continuous Mandatory Ventilation) 
CPAP (Continuous Positive Pressure Breathing) 
BIPAP (Biphasic positive airway pressure) 
Room Air 
N=296 
21.6% (n=64) 
2.7% (n=8) 
2.7% (n=8) 
0% (n=0) 
4.4% (n=13) 
59.1% (n=175) 
9.5%(n=28) 
N=166 
 15.1% (n=25) 
2.4% (n=4) 
75.9% (n=126) 
0% (n=0) 
1.8% (n=3) 
0% (n=0) 
4.8%(n=8) 
IMPLEMENTATION  % (n) %(n) 
Comorbidities (as stated in patient folder): (YES) 
ASTHMA 
CA (Cancer)  
COPD (Chronic Obstructive Pulmonary Disease) 
CRF (Chronic Renal Failure)  
CVA (Cerebral Vascular Accident) 
DM (Diabetes Mellitus) 
ETOH (Alcohol Use) 
HF (Heart Failure)  
HIV (Human Immune Virus) 
HPT (Hypertension) 
IHD (Ischemic Heart Disease) 
NONE  
RA (Rheumatoid Arthritis)  
SMOKING  
TB (Tuberculosis) 
N=291 
2.7% (n=8) 
13.4% (n=39) 
7.2% (n=21) 
 0.7% (n=2) 
1.4% (n=4) 
11.7% (n=34) 
2.7% (n=8) 
1% (n=3) 
5.2% (n=15) 
26.8% (n=78) 
7.2% (n=21) 
49.8% (n=145) 
0.7% (n=2) 
11.7% (n=35) 
0.34% (n=1) 
N=226 
 2.7% (n=6) 
2.7% (n=6) 
5.3% (n=12) 
 0.4% (n=1) 
2.7% (n=6) 
13.3% (n=30) 
16.4% (n=37) 
0% (n=0) 
10.2% (n=23) 
24.8% (n=56) 
2.7% (n=6) 
36.3% (n=82) 
0.9% (n=2) 
24.8% (n=56) 
8.4% (n=19) 
Surgical Status prior to ICU Admission (YES) 19% (n=54/287) 42% (n=95/226) 
Intubation Type  
ETT (endotracheal tube) 
Tracheostomy 
 
96% (n=201) 
4% (n=9) 
 
96% (n=165) 
4% (n=6) 
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Mode of Ventilation on ICU Admission  
Face Mask  
Nasal Cannula 
SIMV (Synchronised Intermittent Mechanical Ventilation) 
CMV (Continuous Mandatory Ventilation) 
CPAP (Continuous Positive Pressure Breathing) 
BIPAP (Biphasic positive airway pressure) 
Room Air 
N=288 
22.6% (n=65) 
2.4% (n=7) 
3.8% (n=11) 
0% (n=0) 
0.7% (n=2) 
67.7% (n=195) 
2.8%(n=8) 
N=225 
13.8% (n=31) 
2.7% (n=6) 
71.6% (n=161) 
0.4% (n=1) 
3.1% (n=7) 
0% (n=0) 
8.4%(n=19) 
POST-IMPLEMENTATION % (n) %(n) 
Comorbidities (as stated in patient folder): (YES) 
ASTHMA 
CA (Cancer)  
COPD (Chronic Obstructive Pulmonary Disease) 
CRF (Chronic Renal Failure)  
CVA (Cerebral Vascular Accident) 
DM (Diabetes Mellitus) 
ETOH (Alcohol Use) 
HF (Heart Failure)  
HIV (Human Immune Virus) 
HPT (Hypertension) 
IHD (Ischemic Heart Disease) 
NONE  
RA (Rheumatoid Arthritis)  
SMOKING  
TB (Tuberculosis) 
N=162 
1.9% (n=3) 
15.4% (n=25) 
6.8% (n=11) 
0.6% (n=1) 
0% (n=0) 
15.4% (n=25) 
4.3% (n=7) 
1.9% (n=3) 
6.2% (n=10) 
37.7% (n=61) 
9.3% (n=15) 
 38.3% (n=62) 
 0.6% (n=1) 
15.4% (n=25) 
1.9% (n=3) 
N=172 
4.1% (n=7) 
5.8% (n=10) 
5.8% (n=10) 
1.7% (n=3) 
4.1% (n=7) 
14% (n=24) 
12.2% (n=21) 
0% (n=0) 
8.1% (n=14) 
26.7% (n=46) 
4.1% (n=7) 
37.8% (n=65) 
 1.2% (n=2) 
31.4% (n=54) 
 6.4% (n=11) 
Surgical Status prior to ICU Admission (YES)) 70% (n= 112/159) 46% (77/167) 
Intubation Type  
ETT (endotracheal tube) 
Tracheostomy 
 
93% (n=117) 
7% (n=9) 
 
95% (n=118) 
5% (n=6) 
Mode of Ventilation on ICU Admission  
Face Mask  
Nasal Cannula 
SIMV (Synchronised Intermittent Mechanical Ventilation) 
CMV (Continuous Mandatory Ventilation) 
CPAP (Continuous Positive Pressure Breathing) 
BIPAP (Biphasic positive airway pressure) 
Room Air 
N=161 
21.7% (n=35) 
0.6% (n=1) 
0.6% (n=1) 
0% (n=0) 
1.2% (n=2) 
73.9% (n=119) 
2%(n=3) 
N=168 
15.5% (n=26) 
2.4% (n=4) 
70.2% (n=118) 
0% (n=0) 
1.8% (n=3) 
0.6% (n=1) 
9.5%(n=16) 
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Addendum 31: Standardized TISS-28 Data Scoring Sheet 
Adapted from Hanekom et al., 2010 
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Addendum 32: CBA Trial Approval Letter Groote Schuur 
Hospital 
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Addendum 33: CBA Trial Approval Letter Tygerberg Hospital  
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Addendum 34: TISS-28 and Data Collection Training Notes 
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Addendum 35: ICU Patient Admission Data Extraction Sheet 
Adapted from Hanekom et al., 2010 
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Addendum 36: Daily Physiotherapy and Ventilation Management 
Data Extraction Sheet  
Adapted from Hanekom et al., 2010 
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